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RECEPTOR FINGERPRINTING, SENSORY PERCEPTION, AND 
BIOSENSORS OF CHEMICAL SENSANTS 

5 Cross Reference to Related Application 

This application is related to U.S. Provisional Serial No. 60/213,812, filed 
June 22, 2000, and U.S. Serial No. 09/804,291, filed March 13, 2001, which are 
incorporated by reference in their entirety. 

0 Background of the Invention 

Field of the Invention 

The invention relates to the use of sensory G protein-coupled receptor 
complexes that recognize chemical sensants, particularly those involving olfactory and 
taste receptors; polypep-tide fragments and mutants thereof; classes of such receptors; 

5 polynucleotides encoding such receptors, fragments and mutants thereof, and 

representatives of receptor classes; genetic vectors including such polynucleotides; 
and cells and non-human organisms engineered to express such receptor complexes, 
fragments and mutants of an olfactory or taste receptor, and representatives of receptor 
classes to simulate sensory perception of odorants and tastants. The invention also 

0 relates to the use of such products as a biosensor or component thereof to detect, to 
identify, to measure, or otherwise process the event of binding between the receptor 
and its cognate ligand chemical sensant). The invention has application, for 
example, in the design and formu-lation of odorant and tastant compositions. 

5 Description of the Related Art 

The olfactory and taste systems provide sensory information about the 
chemical environ-ment. Olfactory receptors and taste receptors recognize, 
respectively, "odorants" and "tastants," collectively referred to as "sensants" or 
"sensory receptor ligands" herein. A "primary" sensant is an odorant or tastant ligand 

0 that substantially binds to sensory receptors with a ligand-binding site of a single 
amino acid sequence. Olfactory and taste receptors belong to the superfamily of 
seven-transmembrane guanyl nucleotide-binding proteins: such receptors are, 
however, also recognized as distinct families, or sub-genuses, of olfactory or taste 
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receptors (see Raming Nature 361:353, 1993). These receptors control diverse 
physiological functions such as media-ting signaling from an external chemical 
stimulus across the membrane containing the receptor into a cell, endocrine function, 
exocrine function, heart rate, lipolysis, and carbohydrate metabolism. Thus, the 
5 dissection of these diverse functions into component signals is needed. 

But the complexities of sensory perception of chemical sensants prevent easy 
translation of the olfaction and taste systems to a machine sensor. For example, U.S. 
Patent Nos. 5,675,070; 5,918,257; 5,928,609; and 6,085,576 disclose machine sensors 
that use various chemistries, but they do not take advantage of the specificity of 

10 olfactory and taste receptors for their cognate ligands to produce a biosensor. 

WO 00/15269 discloses methods and apparatus for odor reproduction. The 
total affinities of a specific odorant with a group of receptors was called the affinity 
fingerprint of the odorant. This odorant fingerprint was represented by a vector of 
affinity values. It was proposed to repro-duce an arbitrary odor by inputting its sensed 

1 5 odorant fingerprint into a device, which has a palate of predetermined odorants and 
produces a composite odor using predetermined odorant finger-prints by minimizing 
the difference between vectors representing the sensed odorant fingerprint and the 
predetermined odorant fingerprints. This reference, however, does not teach or 
suggest the human olfactory receptors disclosed herein. 

20 WO 00/70343 discloses biosensors and sense replication systems using G- 

protein coupled receptors (GPCR). It was proposed to mimic the response of the G- 
protein signal transduction system by detecting the affinity of a stimulus to a plurality 
of GPCR, codifying such information into electronic signals, and reproducing the 
stimulus by converting the codified information into a combination of stimulant 

25 entities. But this reference also does not teach or suggest the human olfactory 
receptors disclosed herein. 

WO 01/27158 discloses olfactory receptors and their use to determine the 
correspondence between individual odorant receptors and particular odors. It was 
proposed that the interactions between an odor and olfactory receptors can be used to 

30 represent the odor and to re-create it. This reference, however, does not teach or 
suggest the human olfactory receptors disclosed herein. 

Dissecting the function of sensory receptors by binding sensory receptors of a 
clone of cells expressing a single sensory receptor gene, fragmentation of sensory 



WO 01/98526 PCT/US01/20122 

receptors to provide ligand-binding or signal-transducing domains thereof, and 
construction of fusion sensory recep-tor proteins will separate the diverse 
physiological functions associated with sensory perception at the level of ligand- 
receptor binding. Furthermore, novel "primary sensants" that are identified and 

5 isolated by the methods described herein may be used to further define the function of 
the cognate sensory receptor by uniquely enhancing or, in the alternative, blocking 
stimulation of sensory receptors with a single ligand-binding domain. 

The present invention addresses the need for better understanding of these 
ligand-receptor interactions by using a large set of identified sensory receptors. Even 

10 if the receptor set used is incomplete (/. e. , a partial set of all sensory receptors encoded 
in the genome), a large number of sensants will be detected. Moreover, redundancy in 
the chemical structures recognized by the sensory receptors or combinatorial 
processing of signals from different sensory receptors would allow broad coverage of 
chemically diverse sensants {e.g., by selection of a representative class of sensory 

15 receptors). Also provided are, inter alia, methods for utilizing such sensory receptors 
and biosensors to simulate sensory perception. To analyze ligand-receptor 
interactions and their effects on cell signaling and the processing of those signals in 
sensory perception, specific sensants and their cognate receptor complexes are 
detected, identified, and measured under binding conditions. Fragrances and 

20 flavorings can be detected, identified, measured, and/or custom designed by the 

methods herein described. In addition, drugs that incorporate artificial odors and/or 
tastes can be formulated. 

Summary of the Invention 

25 Large gene families encoding mammalian olfactory G-protein-coupled 

receptors (OLFR) and mammalian taste G-protein-coupled receptors (TASK) are 
known in the prior art or are disclosed herein. An object of the invention to provide 
fragments and variants of such OLFRs and TASRs which retain odorant- or tastant- 
binding activity, respectively. The large number of sensory receptors that are made 

30 available herein and now amendable to manipulation raises the confidence that a 
substantially complete, or at least functional, repertoire of sensory receptors is 
provided. 
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it i 

It is an object of the invention to provide nucleic acid sequences or molecules 
that encode such sensory receptors, or fragments or variants thereof. Another object is 
to provide expression vectors which include nucleic acid sequences that encode such 
sensory receptors, or fragments or variants thereof. It is yet another object of the 

5 invention to provide human or non-human cells which functionally express at least 
one of such sensory receptors, or fragments or variants thereof. Still another object is 
to provide sensory receptor fusion proteins or other polypeptides which include at 
least a fragment of at least one of such sensory receptors. In particular, fusions with 
reporter molecules or other heterologous amino acid sequences may maintain the 

10 original ligand-properties while changing the signaling properties to allow easier 
detection of sensant binding to the receptor (e.g, change in fluorescent signal). 
Moreover, chimeric proteins or other polypeptides with altered ligand-binding and/or 
signaling properties can be made from two or more different sensory receptors by 
mixing domains. 

1 5 The invention provides methods for representing the sensory perception of one 

or more chemicals (e.g., a primary sensant or mixture thereof) and/or for predicting 
the sensory percep-tion of one or more chemicals in a mammal (e.g., human) using the 
aforementioned products. Given a known member of a ligand-receptor binding pair, 
one or both members of the pair (Le. , ligand, receptor, or both) may be detected, 

20 identified, and/or measured under binding conditions. 

Novel molecules or combinations of molecules which elicit a desired and 
predetermined sensory perception in a mammal (e.g., human) can be generated by 
determining a value of sensory perception in a mammal for a known molecule or 
combination thereof; determining a value of sensory perception in a mammal for one 

25 or more unknown molecules or combinations thereof; comparing the value of sensory 
perception in a mammal for one or more unknown corn-positions to the value of 
sensory perception in a mammal for one or more known compositions; selecting a 
molecule or combination of molecules that elicits a predetermined sensory perception 
in a mammal; and mixing two or more unknown molecules or combinations thereof to 

30 form a molecule or combination thereof that elicits a predetermined sensory 
perception in a mammal. The combining step yields a single molecule or a 
combination thereof that elicits a predetermined sensory perception in a mammal. In 
particular, primary odorants that uniquely bind to olfactory receptors with a single 
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ligand-binding domain may be such novel molecules. Variants thereof may be used 
(1) to enhance stimulation of a limited response by olfactory receptors with a single 
ligand-binding domain or (2) to block stimulation of olfactory receptors with a single 
ligand-binding domain to reduce or inhibit olfactory perception. An alternative 
5 method for identifying primary odorants is to identify the mutated receptors in genetic 
anosmias because that odorant would be expected to be recognized by only one or a 
few olfactory receptors affected by the mutation. 

Detailed Description of the Invention 

10 Perception of Chemical Sensants 

U.S. Patent No. 5,691,188 describes how upon binding of ligand to receptor, 
the receptor presumably undergoes a conformational change leading to activation of 
the G protein. The G proteins are comprised of three subumts: a guanyl nucleotide 
binding a subunit, a p subunit, and a y subunit. G proteins cycle between two forms, 

1 5 depending on whether GDP or GTP is bound to the a subunit. When GDP is bound, 
the G protein exists as a heterotrimer: the GaPy complex. When GTP is bound, the a 
subunit dissociates from the heterotrimer, leaving a GPy complex. When a Gapy 
complex operatively associates with an activated G protein coupled receptor in a cell 
membrane, the rate of exchange of GTP for bound GDP is increased and the rate of 

20 disso-ciation of the bound Got subunit from the Gapy complex increases. The free 
Ga subunit and Gpy complex are thus capable of transmitting a signal to downstream 
elements of a variety of signal transduction pathways. These events from the basis for 
a multiplicity of different cell signaling phenomena, including for example the 
signaling phenomena that are identified as neurological sensory perceptions such as 

25 taste and/or smell. A high-resolution X-ray crystal structure is available for 

rhodopsin, a guanyl nucleotide binding protein, has been solved (Palczewski et al. 9 
Science 289:739, 2000). Using this structure, the portions of the amino acid sequence 
of sensant receptors that are responsible for ligand binding can be identified. 

30 

Sensory Perception - Olfaction 
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. Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel Sci. Amer. 273:154, 1995). Individual olfactory receptor types are 
expressed in subsets of cells distributed in distinct zones of the olfactory epithelium 
(Breer Semin. Cell Biol 5:25, 1994). The human genome contains thousands of genes 
5 that encode a diverse repertoire of olfactory receptors (Rouquier Nat. Genet 1 8:243, 
1998; Trask Hum. Mol Genet 7:2007, 1998). An understanding of an animal's 
ability to detect and discriminate among the thousands of distinct odorants or tastants, 
and more particularly to distinguish, for example beneficial tastants or odorants from 
toxic tastants or odorants, is complicated by the fact that sensory receptors belong to a 

10 multigene family with over a thousand members, and the odorant receptors number at 
least 500 to 1,000. Moreover, each sensory receptor neuron may express only one or a 
few of these receptors. With respect to odorant receptors, any given olfactory neuron 
can respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 

15 expresses. 

Sensory Perception - Taste 

Mammals are believed to have five basic taste modalities: sweet, bitter, sour, 
salty, and umami (the taste of monosodium glutamate). See, e.g., Kawamura et al, 

20 Introduction to Umami: A Basic Taste (1987); Kinnamon et al,Ann. Rev. Physiol., 
54:715, 1992; Lindemann, Physiol Rev., 76:718, 1996; Stewart et al, Am. J. Physiol, 
272:1, 1997. Numerous physiological studies in animals have shown that taste 
receptor cells may selectively respond to different chemical stimuli. See, e.g., Akabas 
et al, Science, 242:1047, 1988; Gilbertson et al,J. Gen. Physiol, 100:803, 1992; 

25 Bernhardt et al, J. Physiol, 490:325, 1996; Cummings et al, 1 Neurophysiol, 
75:1256,1996. 

In mammals, taste receptor cells are assembled into taste buds that are 
distributed into different papillae in the tongue epithelium. Circumvallate papillae, 
found at the very back of the tongue, contain hundreds, eg, mice, to thousands, e.g, 
30 human, of taste buds. By contrast, foli-ate papillae, localized to the posterior lateral 
edge of the tongue, only contain dozens to hundreds of taste buds. Moreover, 
fungiform papillae contain only a single or a few taste buds, and are at the front of the 
tongue. 
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AC010814, AC018700, AC021304, AC008620, AC011537, AC010760, AC027641, 
AC017103, AC024729, AG024257, AC025115, AP001524, AP000916, AC010814, 
AL162254, AC025234, AP001521, AC026090, AC019088, AC016856, AC016787, 
AC009594, AC026038, AQ628489, AC025942, AL163152, AC026975, AC024654, 
5 AP001803, AP001804, AL353767, AP001884, AC026083, AC018793, AP000818, 
AL353894, AL049734, AL355366, AC011464, AC037472, AC036111, AC019093, 
AC027239, AC027522, AC009545, AC021333, AC036216, AC021935, AC022762, 
AL356019, AC055861, AC018375, AC072059, AC068339, AC022891, AL357039, 
AP002345, AC044810, AC073113, AC024399, AC023564, AL390860, AC074365, 

10 AP002826, AL359636, AL391534, AC055731, AC076959, AP002826, AC019088, 
AC009779, AL445307, AP002512, AP000818, AC079190) by virtue of their 
sequence homology to some of the known human and other mammalian olfactory 
receptor genes. Similarly, genes encoding five and thirty-six (36) distinct, novel 
human T1R and T2R taste receptors, respectively, have been identified in genome 

15 sequence databases. 

Alternatively, nucleic acids encoding the sensory receptors and other related 
polypep-tides can be isolated from a variety of sources, genetically engineered, 
amplified, synthesized, and/or expressed recombinantly according to the methods 
disclosed in WO 00/35374, which is herein incorporated by reference in its entirety. 

20 These nucleic acids provide probes for the identification of cells expressing 

sensory receptors, as the nucleic acids are specifically expressed in such cells. They 
can also serve as tools for the generation of sensory topographical maps that elucidate 
the relationship between cells expressing sensory receptors and sensory neurons 
leading to particular regions of the brain. Furthermore, the nucleic acids and the 

25 polypeptides they encode can be used as probes to elucidate olfactant- or tastant- 
induced behaviors. 

Nucleic acid molecules encoding a sensory receptor comprising a nucleic acid 
sequence that is at least 75%, 85%, 90%, 95%, or 99% identical to a nucleic acid 
sequence selected from those known in the prior art or disclosed herein are considered 
30 variants. Other nucleic acid molecules comprising a nucleic acid sequence that 

encodes a polypeptide having an amino acid sequence at least 75%, 85%, 90%, 95%, 
or 99% identical to an amino acid sequence selected from those known in the prior art 
or disclosed herein are also considered variants. Further variants contain amino acid 
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sequence differences in at most ten, five, four, three, two, or one amino acid 
residue(s). 

Exemplary nucleic acid sequences maybe selected from the group consisting 
of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, 

5 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, 
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, 
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, 
SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, 
SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, 

10 SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, 
SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, 
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, 
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ED NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ED NO: 106, SEQ ED NO: 108, 

15 SEQ ED NO: 1 10, SEQ ED NO: 1 12, SEQ ED NO: 1 14, SEQ ED NO: 116, SEQ ED 
NO: 118, SEQ ID NO: 120, SEQ ED NO: 122, SEQ ED NO: 124, SEQ ED NO: 126, 
SEQ ED NO: 128, SEQ ED NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED 
NO: 136, SEQ ED NO: 138, SEQ ED NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, 
SEQ ED NO: 146, SEQ ED NO: 148, SEQ ED NO: 150, SEQ ED NO: 152, SEQ ED 

20 NO: 154, SEQ ED NO: 156, SEQ ED NO: 158, SEQ ID NO: 160, SEQ ED NO: 162, 
SEQ ED NO: 164, SEQ ED NO: 166, SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED 
NO: 172, SEQ ED NO: 174, SEQ ED NO: 176, SEQ ED NO: 178, SEQ ED NO: 180, 
SEQ ED NO: 182, SEQ ED NO: 184, SEQ ED NO: 186, SEQ ED NO: 188, SEQ ED 
NO: 190, SEQ ED NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, 

25 SEQ ED NO: 200, SEQ ED NO: 202, SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED 
NO: 208, SEQ ED NO: 210, SEQ ED NO: 212, SEQ ED NO: 214, SEQ ED NO: 216, 
SEQ ED NO: 2 1 8, SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ID 
NO: 226, SEQ ED NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, 
SEQ ED NO: 236, SEQ ED NO: 238, SEQ ED NO: 240, SEQ ED NO: 242, SEQ ED 

30 NO: 244, SEQ ED NO: 246, SEQ ID NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, 
SEQ ED NO: 254, SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED NO: 260, SEQ ED 
NO: 262, SEQ ED NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, 
SEQ ED NO: 272, SEQ ED NO: 274, SEQ ED NO: 276, SEQ ED NO: 278, SEQ ED 



8 



WO 01/98526 PCT7US01/20122 

NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 
SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ED NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 
SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 

5 NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 
SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 

10 SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 
SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 
SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 

15 NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 
SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 

20 SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, 
SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, 
SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ DO 

25 NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 
SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512. 

Nucleic acid molecule comprising a nucleic acid sequence that encodes a 
fragment of a polypeptide having an amino acid sequence selected from those known 
in the prior art or dis-closed herein; wherein the fragment is at least ten, 20, 30, 50, 70, 

30 100, or 150 amino acid resi-dues in length, are useful as probes, primers, and to 
construct hybrids or chimerae. 

Polypeptides comprising an amino acid sequence that is at least 90%, 95%, 
96%, 97%, 98%, or 99% identical to an amino acid sequence selected from those 
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known in the prior art or disclosed herein are considered variants. Further variants 
contain amino acid sequence differ-ences in at most ten, five, four, three, two, or one 
amino acid residue(s). Other polypeptides comprising a fragment of a polypeptide 
having an amino acid sequence selected from those known in the prior art or disclosed 

5 herein; wherein the fragment is at least 40, 60, 80, 100, 150, 200, or 250 amino acid 
residues in length, are useful as specific binders of sensants, competitive binders, 
antigens, and to construct hybrids or chimerae. 

Exemplary amino acid sequences may be selected from the group consisting of 
SEQ ID NO: 1 , SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 

10 ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 

15 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 

20 SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 1 17, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 

25 NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 

30 SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
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SEQ ID NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 

5 SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ED NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 

10 NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 33 1, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ED NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 

15 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ED NO: 377, SEQ ID NO: 379, 
SEQ ED NO: 381, SEQ ED NO: 383, SEQ ED NO: 385, SEQ ID NO: 387, SEQ ED 
NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, 
SEQ ID NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED NO: 405, SEQ ED 

20 NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, 
SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED 
NO: 425, SEQ ED NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ED NO: 433, 
SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED NO: 441, SEQ ED 
NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, 

25 SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED 
NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ID NO: 485, SEQ ED NO: 487, 
SEQ ID NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ID NO: 495, SEQ ED 

30 NO: 497, SEQ ED NO: 499, SEQ ED NO: 501 , SEQ ED NO: 503, SEQ ED NO: 505, 
SEQ LD NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511. 

Also provided are methods of screening for modulators, e.g. , activators, 
inhibitors, stimu-lators, enhancers, agonists, and antagonists, of the sensory receptors, 
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or fragments or variants thereof. Such modulators of signal transduction are useful for 
pharmacological or genetic modu-lation of signaling pathways. These methods of 
screening can be used to identify high affinity agonists and antagonists of sensory cell 
activity. These modulator compounds can then be used in the pharmaceutical, food, 

5 and cosmetic industries to customize odorants or tastants. 

Thus, the invention provides assays for sensory modulation, where the sensory 
receptors, or fragments or variants thereof, act as direct or indirect reporter molecules 
for the effect of modulators on signal transduction. Sensory receptors, or fragments or 
variants thereof, can be used in assays, e.g., to measure changes in ion concentration, 

10 membrane potential, current flow, ion flux, transcription, signal transduction, 

receptor-ligand interaction, second messenger concentrations, in vitro, in vivo, and ex 
vivo. In one embodiment, sensory receptors, or fragments or variants thereof, can be 
used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, e.g., Mistili et al, Nature Biotech., 15:961, 1997). In 

1 5 another embodiment, the sensory receptors, or fragments or variants thereof, can be 
expressed in host cells, and modulation of signal transduction via sensory receptor 
activity can be assayed by measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of signal transduction include in vitro 
ligand binding assays using the sensory receptors, or fragments or variants thereof. 

20 More particularly, such assays can use the sensory receptors; portions thereof such as 
the extracellular or transmembrane domains; chimeric proteins comprising one or 
more of such domains; oocyte receptor expression; tissue culture cell receptor 
expression; transcriptional activation of the receptor; G-protein binding to the 
receptor; ligand binding assays; voltage, membrane potential and conductance 

25 changes; ion flux assays; changes in intracellular second messengers such as cAMP 
and inositol triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter 
release. 

The invention also provides for methods of detecting sensory receptor nucleic 
acid and protein expression, allowing for the investigation of taste transduction 
30 regulation and specific identification of sensory receptor cells. The sensory receptors, 
fragments, and variants of the invention can also be used to generate monoclonal and 
polyclonal antibodies useful for identi-fying a sensory receptor cells. Sensory receptor 
cells can be identified using techniques such as reverse transcription and amplification 
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of mRNA, isolation of total RNA or poly A + RNA, Northern blotting, dot blotting, in 
situ hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
Western blots, and the like. 

A. Identification and Characterization of Sensory Receptors 
5 The amino acid sequences of the sensory receptors and polypeptides of the 

invention can be identified by putative translation of the coding nucleic acid 
sequences. These various amino acid sequences and the coding nucleic acid 
sequences may be compared to one another or to other sequences according to a 
number of methods. 

1 0 For example, in sequence comparison, typically one sequence acts as a 

reference sequence, to which test sequences are compared. When using a sequence 
comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 

15 described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 
sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 

20 any one of the number of contiguous positions selected from the group consisting of 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 
which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well-known in the art. Optimal alignment 

25 of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl Math. 2:482, 1981, by the homology alignment 
algorithm of Needleman & Wunsch, J. Mol Biol 48:443, 1970, by the search for 
similarity method of Pearson & Lipman, Proc. Natl Acad Set USA 85:2444, 1988, by 
computerized implementations of these algorithms (GAP, BESTFIT, FAST A, and 

30 TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 
575 Science Dr., Madison, Wl), or by manual alignment and visual inspection {see, 
e.g., Current Protocols in Molecular Biology (Ausubel etal, eds. 1995 supplement)). 
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A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nucl Acids Res. 25:3389,.1977 and Altschul et 
al t JMol. Biol 215:403, 1990, respectively. Software for performing BLAST 

5 analyses is publicly available through the National Center for Biotechnology 

Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves first identifying 
high scoring sequence pairs (HSPs) by identifying short words of length W in the 
query sequence, which either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to 

10 as the neighborhood word score threshold (Altschul et al, Altschul et al, Nucl Acids 
Res. 25:3389, 1977 and Altschul et al, J. Mol Biol 215:403, 1990). These initial 
neighborhood word hits act as seeds for initiating searches to find longer HSPs 
containing them. The word hits are extended in both directions along each sequence 
for as far as the cumulative alignment score can be increased. Cumulative scores are 

15 calculated using, for nucleotide sequences, the parameters M (reward score for a pair 
of matching residues; always > 0) and N (penalty score for mismatching residues; 
always < 0). For amino acid sequences, a scoring matrix is used to calculate the 
cumulative score. Extension of the word hits in each direction are halted when: the 
cumulative alignment score falls off by the quantity X from its maximum achieved 

20 value; the cumulative score goes to zero or below, due to the accumulation of one or 
more negative-scoring residue alignments; or the end of either sequence is reached. 
The BLAST algorithm parameters W, T, and X determine the sensitivity and speed of 
the alignment. The BLASTN program (for nucleotide sequences) uses as defaults a 
wordlength (W) of 1 1, an expectation (E) or 10, M=5, N=-4 and a comparison of both 

25 strands. For amino acid sequences, the BLASTP program uses as defaults a 

wordlength of 3, and expectation (E) of 10, and the BLOSUM62 scoring matrix {see 
Henikoff & Henikoff, Proa Natl Acad Set USA 89:10915, 1989) alignments (B) of 
50, expectation (E) of 10, M=5, N=-4, and a comparison of both strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a multiple 

30 sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 
called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment {see, e.g„ Figure 2). PILEUP uses a simplification of the progressive 
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alignment method of Feng & Doolittle, JMol Evol 35:351, 1987. The method used 
is similar to the method described by Higgins & Sharp, CABIOS 5:151, 1989. The 
program can align up to 300 sequences, each of a maximum length of 5,000 
nucleotides or amino acids. The multiple alignment procedure begins with the 

5 pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 

10 designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 

15 be obtained from the GCG sequence analysis software package, e.g., version 7. 0 

(Devereaux et al 7 Nucl Acids Res. 12:387, 1984) encoded by the genes were derived 
by conceptual translation of the corresponding open reading frames. Comparison of 
these protein sequences to all known proteins in the public sequence databases using 
BLASTP algorithm revealed their strong homology to the members of the mammalian 

20 olfactory receptor family, each of the olfactory receptor sequences having at least 
50%, and preferably at least 55%, at least 60%, at least 65%, and most preferably at 
least 70%, amino acid identity to at least one known member of the family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative sensory receptor proteins generally having lengths of about 300 to 

25 about 400 amino acid residues that contain seven transmembrane domains, as 

predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor superfamily, which includes the subset of taste and olfactory 
receptors. In addition to the overall structural similarity, each of the 256 sensory 
receptors identified herein has a characteristic sequence signature of an olfactory 

30 receptor. In particular, all 256 sequences contain very close matches to the following 
consensus amino acid motifs (Mombaerts, 1999; Pilpel, 1999): LHTPMY in 
intracellular loop 1, MAYDRYVAIC at the end of transmembrane domain 3 and the 
beginning of intracellular loop 2 , SY at the end of transmembrane domain 5, 
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FSTCSSH in the beginning of transmembrane domain 6, and PMLNPF in 
transmembrane domain 7. Combination of all the above mentioned structural features 
of the 256 genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
5 As noted above, complete or partial sequences of numerous human and other 

eukaryotic sensory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human sensory 
receptors, which suggests their different specificity in sensant recognition. Therefore, 
these novel sensory receptors and their genes can be used, alone or in combination 
1 0 with known sensory receptors, in developing detec-tion systems and assays for 

chemically distinct types of sensants not recognized by the known sensory receptors, 
as well as for diagnostic and research purposes. 

B. Definitions 

The terms "purified," "substantially purified ," and "isolated" as used herein 

1 5 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 

20 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 

25 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 

30 proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
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The terms "amplifying" and "amplification" refer to the use of any suitable 
amplification methodology for generating or detecting recombinant or naturally 
expressed nucleic acid, as described in detail, below. For example, the invention 
provides methods and reagents (e.g., specific degenerate oligonucleotide primer pairs) 

5 for amplifying (e.g. , by polymerase chain reaction, PCR) naturally expressed (e.g. , 
genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the invention (e.g, 
sensant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 

10 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VII). The families of olfactory and taste receptors each belong 
to this super-family. Seven-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

1 5 The term "expression vector" refers to any recombinant expression system for 

the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 

20 cell genome. The expression systems can have the ability to self-replicate or not, i.e., 
drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

The term "library" means a preparation that is a mixture of different nucleic 

25 acid or polypeptide molecules, such as the library of recombinantly generated sensory, 
particularly olfactory or taste, receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
vectors that incorporate the amplified sensant-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding a sensory receptor. 

30 The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 

ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
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structures with synthetic backbones, see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Anti-sense 
Strategies, Annals of the N.Y. Academy of Sciences, Vol. 600, Eds. Baserga et al 
(NYAS 1992); Milligan (1993) J. Med. Chem. 36:1923-1937; Antisense Research and 
5 Applications (1993, CRC Press), WO 97/0321 1; WO 96/39154; Mata (1997) Toxicol 
Appi Pharmacol. 144:189-197; Strauss-Soukup (1997) Biochemistry 36:8692-8698; 
Samstag (1996) Antisense Nucleic Acid DrugDev 6:153-156. 

The term sensory receptor "ligand-binding region" refers to sequences derived 
from a sensory receptor that substantially incorporates transmembrane domains II to 
10 VII (TM II to VII). The domain may be capable of binding a sensant. 

The terms "conservative variant" or "analog" or "mimetic" refer to a 
polypeptide which has a modified amino acid sequence, such that the change(s) do not 
substantially alter the poly-peptide's (the conservative variant's) structure and/or 
activity, as defined herein. These include conservatively modified variations of an 
15 amino acid sequence, i.e., amino acid substitutions, additions or deletions of those 
residues that are not critical for protein activity, or substitution of amino acids with 
residues having similar properties (e.g., acidic, basic, positively or negatively charged, 
polar or non-polar, etc.) such that the substitutions of even critical amino acids does 
not substantially alter structure and/or activity. Conservative substitution tables 
20 providing function-ally similar amino acids are well known in the art. 

For example, one exemplary guideline to select conservative substitutions 
includes (original residue followed by exemplary substitution): Ala/Gly or Ser; 
Arg/Lys; Asn/Gln or His; Asp/Glu; Cys/Ser; Gln/Asn; Gly/Asp; Gly/Ala or Pro; 
His/Asn or Gin; Ile/Leu or Val; Leu/Ile or val; Lys/Arg or Gin or Glu; Met/Leu or Tyr 
25 or lie; Phe/Met or Leu or Tyr; Ser/Thr; Thr/Ser; Trp/Tyr; Tyr/Trp or Phe; Val/Ile or 
Leu. An alternative exemplary guideline uses the following six groups, each 
containing amino acids that are conservative substitutions for one another: 1) Alanine 
(A), Serine (S), Threonine (T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine 
(N), Glutamine (Q); 4) Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), 
30 Methionine (M), Valine (V); and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); 
{see also, e.g., Creighton, Proteins, W.H. Freeman, 1984; Schultz & Schimer, 
Principles of Protein Structure, Springer- Verlag, 1979). One of skill in the art will 
appreciate that the above-identified substitutions are not the only possible 
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conservative substitutions. For example, for some purposes, one may regard all 
charged amino acids as conservative substitutions for each other whether they are 
positive or negative. In addition, individual substitutions, deletions or additions that 
alter, add or delete a single amino acid or a small percentage of amino acids in an 
5 encoded sequence can also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 
compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains or sensant-binding domains or 
chimeric receptors of the invention. The mimetic can be either entirely composed of 

10 synthetic, non-natural analogs of amino acids, or, is a chimeric molecule of partly 
natural peptide amino acids and partly non-natural analogs of amino acids. The 
mimetic can also incorporate any amount of natural amino acid conservative substi- 
tutions as long as such substitutions also do not substantially alter the tnimetic's 
structure and/or activity. As with polypeptides of the invention which are 

1 5 conservative variants, routine experimentation will determine whether a mimetic is 
within the scope of the invention, i.e., that its structure and/or function is not 
substantially altered. Polypeptide mimetic compositions can contain any combination 
of non-natural structural components, which are typically from three structural groups: 
a) residue linkage groups other than the natural amide bond ("peptide bond") linkages; 

20 b) non-natural residues in place of naturally occurring amino acid residues; or c) 
residues which induce secondary structural mimicry, i.e., to induce or stabilize a 
secondary structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix 
conformation, and the like. A polypeptide can be characterized as a mimetic when all 
or some of its residues are joined by chemical means other than natural peptide bonds. 

25 Individual peptidomimetic residues can be joined by peptide bonds, other chemical 
bonds or coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
bifunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g, ketomethylene (e.g, 

30 -C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 

(CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola (1983) in Chemistry and Biochemistry of Amino 
Acids, Peptides and Proteins, Vol. 7, pp 267-357, "Peptide Backbone Modifications," 
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Marcell Dekker, NY). A polypeptide can also be characterized as a mimetic by 
containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 
As used herein, "recombinant'* refers to a polynucleotide synthesized or 

5 otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 
biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 

10 different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 
invention and a nucleic acid sequence amplified using a primer of the invention. 

The term "transmembrane domain" means a polypeptide domain that can 
completely span the plasma membrane. The general secondary and tertiary structure 

15 of transmembrane domains, in particular the seven transmembrane domains of 7- 

transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 
primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. 

C. Isolation and Expression of Olfactory Receptors 

20 Isolation and expression of the sensory receptors, or fragments or variants 

thereof, of the invention can be performed as described below. PCR primers can be 
used for the amplification of nucleic acids encoding olfactory receptor ligand binding 
regions and libraries of these nucleic acids can thereby be generated. Libraries of 
expression vectors can then be used to infect or transfect host cells for the functional 

25 expression of these libraries. These genes and vectors can be made and expressed in 
vitro or in vivo. One of skill will recognize that desired phenotypes for altering and 
controlling nucleic acid expression can be obtained by modulating the expression or 
activity of the genes and nucleic acids (e.g., promoters, enhancers and the like) within 
the vectors of the invention. Any of the known methods described for increasing or 

30 decreasing expression or activity can be used. The invention can be practiced in 

conjunction with any method or protocol known in the art, which are well described in 
the scientific and patent literature. 
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The nucleic acid sequences of the invention and other nucleic acids used to 
practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
5 be used, including, in addition to mammalian cells, bacterial, yeast, insect or 
plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant Biol 47:411-418 (1982); Adams, Am. Chem. Soa 105:661 (1983); 

10 Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol Med. 
19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol 68:90 (1979); Brown, Meth. Enzymol 68:109 (1979); Beaucage, Tetra. Lett 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 

1 5 strands together under appropriate conditions, or by adding the complementary strand 
using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 

20 See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I 
Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

25 Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 

quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g, analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 
chromatography (HPLC), thin layer chromato-graphy (TLC), and hyperdiffiision 

30 chromatography, various immunological methods, e.g. } fluid or gel precipitin 
reactions, immunodiffusion, immunoelectrophoresis, radioimmunoassay (RIA), 
enzyme-linked immunosorbent assay (ELISA), immunofluorescent assay, Southern 
analysis, Northern analysis, dot-blot analysis, gel electrophoresis (e.g, SDS-PAGE), 
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RT-PCR, quantita-tive PCR, other nucleic acid or target or signal amplification 
methods, radiolabeling, scintillation counting, and affinity chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

5 or measured quan-titatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, NY, 1990 

10 and PCR Strategies, ed. Innis, Academic Press, NY, 1995), ligase chain reaction 
(LCR) (see, e.g., Wu, Genomics 4:560, 1989; Landegren, Science 241:1077, 1988; 
Barringer, Gene 89:1 17, 1990); transcription amplification (see, e.g., Kwoh, Proc. 
Natl Acad. Sci. USA 86:1173, 1989); and, self-sustained sequence replication (see, 
e.g., Guatelli, Proc. Natl Acad. Sci. USA 87:1874, 1990); Q Beta replicase 

15 amplification (see, e.g., Smith, J. Clin. Microbiol. 35:1477, 1997); automated Q-beta 
replicase amplification assay (see, e.g., Burg, Mol. Cell Probes 10:257, 1996) and 
other RNA polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol 152:307, 1987; Sambrook; Ausubel; 
U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 13:563, 1995. 

20 Once amplified, the nucleic acids, either individually or as libraries, may be 

cloned according to methods known in the art, if desired, into any of a variety of 
vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Patent No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 

25 primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 
when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the sensant-binding region-coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 

30 translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted sensant-binding domain 
comprises substantially most of the transmembrane VH region). The primers can be 
designed to retain the original sequence of the "donor" 7-membrane receptor (the Pst I 
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and Bsp El sequence in he primers of the invention generate an insert that, when 
ligated into the Pst I/Bsp El cut vector, encode residues found in the "donor" mouse 
olfactory receptor M4 sequence). Alternatively, the primers can encode amino acid 
residues that are conservative substitutions (<?.£., hydrophobic for hydrophobic 

5 residue, see above discussion) or functionally benign substitutions (e.g. , do not 
prevent plasma membrane insertion, cause cleavage by peptidase, cause abnormal 
folding of receptor, and the like). 

The primer pairs are designed to selectively amplify sensant-binding regions of 
olfactory receptor proteins. These domain regions may vary for different sensnants, 

10 and more particularly odorants; thus, what may be a minimal binding region for one 
sensant, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains II through 
VH, m through VII, IH through VI or II through VI, or variations thereof (e.g., only a 

1 5 subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane sensory receptor. 

As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 

20 primer pairs. For example, a nucleic acid sequence encoding domain regions II 

through VH can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL. Such a degenerate primer can be used to generate a binding domain 

25 incorporating TM I through TM m, TM I through TM IV, TM I through TM V, TM I 
through TM VI or TM I through TM VH. 

To amplify a nucleic acid comprising a transmembrane domain HI (TM TH) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI (encoded 

30 by a nucleic acid sequence such as 

5'-ATGG(G/C)CT(A/T)TGACCG(C/A/T)T(AT)(C/T)GT- 3'). Such a degenerate 
primer can be used to generate a binding domain incorporating TM III through TM IV, 
TM HI through TM V, TM HI through TM VI or TM EI through TM VH. 
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To amplify a transmembrane domain VI (TM VI) sequence, a degenerate 
primer (of at least about 17 residues) can be designed from nucleic acid encoding an 
amino acid sequence TC(G/A)SHL, encoded by a sequence such as 5'» 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CA-NGT-3'. Such a degenerate primer can 
5 be used to generate a binding domain incorporating TM I through TM VI, TM II 
through TM VI, TM ffl through TM VI or TM IV through TM VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
strategy computer program is accessible as http:^locks.fhcrc.org/codehop.html, and 

10 is directly linked from the BlockMaker multiple sequence alignment site for hybrid 
primer prediction beginning with a set of related protein sequences, as known 
olfactory receptor ligand-binding regions (see, e.g., Rose, Nucl Acids Res. 26:1628, 
1998; Singh, Biotechniques 24:318, 1998). 

Means to synthesize oligonucleotide primer pairs are well known in the art. 

1 5 "Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 

20 Incorporation of these analogs into a single position of a PCR primer allows for 

generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866, 1997. Nonpolar molecules can also be used to mimic the shape 
of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 

25 e.g., Morales, Nat Struct. Biol 5:950, 1998). For example, two degenerate bases can 
be the pyrimidine base 6H, 8H-3,4-dihyckopyrimido[4,5-c][l,2]oxa2in-7-one or the 
purine base N6-methoxy-2,6-diaminopurine (see, e.g., Hill, Proc. Natl. Acad. Sci. 
USA 95:4258, 1998). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog S'-Dimethoxytrityl-N-benzoyl^'-deoxy-Cytidine, 3'-[(2- 

30 cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 
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Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains II through VII include: 

(a) 5'-GGGGTCCGGAG(A/G)(aG)(A/G)TA(A/G/T)AT(A/G/P)A(A/G/P)(A/G 
3' and 

5 5'- 

GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C7T)T(A/C/G/T)TT(C/T)(C/T)T- 
3'. 

(b) 5 '^GGGTCCGGAG(A/G)(C/G)T^ 
3* and 

10 5'- 

GGGGCTGCAGACACC(A(7G/T)ATGTA(C/T)(C/T)T(A/CyG/T)TT(C/T)(C/T)T- 

3'. 

(c) 5'- 

GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/C/T)A(A/G/C/T)(A/G/C/T) 
15 GG-3'and 

5 , -GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C/T)T(A/C/G/T) 
TT(C/T)(C/T)T-3\ 

Nucleic acids that encode ligand-binding regions of olfactory receptors are 
generated by amplification (e.g., PCR) of appropriate nucleic acid sequences using 

20 degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
(cells expressing naturally or inducibly expressing olfactory receptors can be used to 

25 express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons (see, e.g., Buiakova, 
Proc. Natl Acad. ScL USA 93:9858, 1996). Shirley, Eur. J. Biochem. 32:485, 1983), 

30 describes a rat olfactory preparation suitable for biochemical studies in vitro on 

olfactory mechanisms. Cultures of adult rat olfactory receptor neurons are described 
by Vargas, Chem. Senses 24:21 1, 1999). Because these cultured neurons exhibit 
typical voltage-gated currents and are responsive to application of odorants, they can 
also be used to express the hybrid olfactory receptors of the invention for odorant 

35 screening (endogenous olfactory receptor can be initially blocked, if desired, by, e.g., 
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antisense, knockout, and the like). U.S. Patent No. 5,869,266 describes culturing 
human olfactory neurons for neurotoxicity tests and screening. Murrell, J. NeuroscL 
19:8260, 1999), describes differentiated olfactory receptor-expressing cells in culture 
that respond to odorants, as measured by an influx of calcium. 

5 Hybrid protein-coding sequences comprising nucleic acids sensory receptors 

fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid receptors comprising the translocation motifs and ligand-binding 
domains of sensory receptors. These nucleic acid sequences can be operably linked to 
transcriptional or translational control elements, e.g., transcription and translation 

1 0 initiation sequences, promoters and enhancers, transcription and translation 

terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 
desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 

15 also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227, 1998). Receptor genes are normally expressed in a small subset of 

20 neurons throughout a zonally restricted region of the sensory epithelium. The 

transcriptional or translational control elements can be isolated from natural sources, 
obtained from such sources as ATCC or GenBank libraries, or prepared by synthetic 
or recombinant methods. 

Fusion proteins, either having C-terminal or, more preferably, N-terminal 

25 translocation sequences, may also comprise the translocation motif described herein. 
However, these fusion proteins can also comprise additional elements for, e.g., protein 
detection, purification, or other applications. Detection and purification facilitating 
domains include, e.g., metal chelating peptides such as polyhistidine tracts or 
histidine-tryptophan modules or other domains that allow purification on immobilized 

30 metals; maltose binding protein; protein A domains that allow purification on 
immobilized immunoglobulin; or the domain utilized in the FLAGS extension/ 
affinity purification system (Immunex Corp, Seattle WA). 



26 



WO 01/98526 



PC17US01/20122 



The inclusion of a cleavable linker sequences such as Factor Xa (see, e.g., 
Ottavi, Biochi-mie 80:289, 1998), subtilisin protease recognition motif (see, e.g., 
Polyak, Protein Eng. 10:615, 1997); enterokinase (Invitrogen, San Diego, CA), and 
the like, between the translocation domain (for efficient plasma membrane 

5 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a nucleic acid sequence 
encoding a polypeptide linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g., Williams, Biochemistry 34:1787, 1995), and an 
amino terminal translocation domain. The histidine residues facilitate detection and 

1 0 purification while the enterokinase cleavage site provides a means for purifying the 
desired protein(s) from the remainder of the fusion protein. Technology pertaining to 
vectors encoding fusion proteins and application of fusion proteins are well described 
in the scientific and patent literature, see, e.g., Kroll, DNA Cell. Biol 12:441, 1993). 
Expression vectors, either as individual expression vectors or as libraries of 

1 5 expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
literature. See, e.g., Roberts, Nature 328:731, 1987; Berger supra; Schneider, Protein 
Expr. Purif. 6435:10, 1995; Sambrook; Tijssen; Ausubel. Product information from 

20 manufacturers of biological reagents and experimental equipment also provide 

information regarding known biological methods. The vectors can be isolated from 
natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 

25 which are stably or transiently expressed in cells (e.g. , episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 
a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 

30 resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfiiron or Basta) to permit selection of those cells 
transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315, 1997; Aubrecht,J. Pharmacol Exp. Ther. 281:992, 1997). Because 
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selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 

A chimeric nucleic acid sequence may encode a sensant-binding domain 

5 within any 7-transmembrane polypeptide. Seven-transmembrane receptors belong to 
a superfamily of trans-membrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VII). Because 7-trans-membrane receptor polypeptides have 
similar primary sequences and secondary and tertiary structures, structural domains 

1 0 (e.g. , TM domains) can be readily identified by sequence analysis. For example, 

homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 
characterize profiles of the hydrophobicity and variability of analyzed sequences. To 

1 5 predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969, 1999; Rost, 
Protein ScL 4:521, 1995. Periodicity detection enhancement and alpha helical 
periodicity index can be done as by, e.g., Donnelly, Protein ScL 2:55-70 (1993). 
Other alignment and modeling algorithms are well known in the art, see, e.g., Peitsch, 

20 Receptors Channels 4:161, 1996; Cronet, Protein Eng. 6:59, (1993) (homology and 
"discover modeling"); http://bioinfo.weizmann.ac.il/. 

The library sequences include receptor sequences that correspond to TM 
ligand-binding domains, including, e.g., TM II to VII, TM II to VI, TM m to VII, and 
TM HI to VII, that have been amplified (e.g., PCR) from mRNA of or cDNA derived 

25 from, e.g. , olfactory receptor-expressing neurons or genomic DNA. 

Libraries of sensory receptor ligand-binding TM domain sequences can 
include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 

30 seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 
supra), as described above. Using this information sequences flanking the seven 
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domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

5 for example, 40, 60, 80, 1 00, 1 50, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the sensory receptors 
described herein, coupled to additional amino acids representing all or part of another 

10 G protein receptor, preferably a member of the 7-transmembrane superfamily. These 
chimerae can be made from the instant receptors and a G protein receptor described 
herein, or they can be made by combining two or more of the present proteins. In one 
preferred embodiment, one portion of the chimera corresponds to and is derived from 
one or more of the domains of the 7-transmembrane protein described herein, and the 

1 5 remaining portion or portions come from another G protein-coupled receptor. 

Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorpo-ration therein are also well known. Thus, this knowledge of those skilled 
in the art can readily be used to create such chimeric receptors. The use of such 

20 chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
assay systems. 

For example, a domain such as a ligand binding domain, an extracellular 
25 domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 
covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous CGPCR 
30 extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, p-gal, glutamtate 
receptor, and the rhodopsin presequence. 
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Polymorphic variants, alleles, and interspecies homologs that are substantially 
identical to a sensory receptor disclosed herein can be isolated using the nucleic acid 
probes described above. Alternatively, expression libraries can be used to isolate 
sensory receptors and polymorphic variants, alleles, and interspecies homologs 
5 thereof, by detecting expressed homologs immunologically with antisera or purified 
antibodies made against a sensory receptor-derived polypeptide, which also recognize 
and selectively bind to the sensory receptor homolog. 

Also within the scope of the invention are host cells for expressing the sensory 
receptors, fragments, or variants of the invention. To obtain high levels of expression 

10 of a cloned gene or nucleic acid, such as cDNAs encoding the sensory receptors, 

fragments, or variants thereof, the nucleic acid sequence of interest is subcloned into 
an expression vector that contains a strong promoter to direct transcription, a 
transcription/translation terminator, and if for a nucleic acid encoding a protein, a 
ribosome binding site for translational initiation. Suitable prokaryotic and eukaryotic 

15 expression systems are well known in the art and described, e.g., in Sambrook et al 
Any of the well known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasmid vectors, viral vectors and any of the other well known methods for 

20 introducing cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic 
material into a host cell {see, e.g., Sambrook et al). It is only necessary that the 
particular genetic engineering procedure used be capable of successfully introducing 
at lest one gene into the host cell capable of expressing the olfactory receptor, 
fragment, or variant of interest. 

25 After the expression vector is introduced into the cells, the transfected cells are 

cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

30 D. Immunological Detection of Sensory Receptor Polypeptides 

In addition to the detection of sensory receptor genes and gene expression 
using nucleic acid hybridization technology, one can also use immunoassays to detect 
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sensory receptors, e.g., to identify olfactory receptor cells, and variants of sensory 
receptor family members. Immunoassays can be used to qualitatively or quantitatively 
analyze the sensory receptors. A general overview of the applicable technology can 
be found in Harlow & Lane, Antibodies: A Laboratory Manual (1988). 

5 1. Antibodies to sensory receptor family members 

Methods of producing polyclonal and monoclonal antibodies that react 
specifically with a sensory receptor family member are known to those of skill in the 
art (see, e.g., Coligan, Current Protocols in Immunology, 1991; Goding, Monoclonal 
Antibodies: Principles and Practice, 2d ed., 1986; Harlow & Lane, supra; and Kohler 

10 & Milstein, Nature, 256:495, 1975). Such techniques include antibody preparation by 
selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
immunizing rabbits or mice (see, e.g., Huse et al., Science, 246:1275, 1989; Ward et 
al, Nature, 341:544, 1989). 

1 5 A number of sensory receptor-comprising immunogens may be used to 

produce antibody specifically reactive with a sensory receptor family member. For 
example, a recombinant sensory receptor protein, or an antigenic fragment thereof, 
can be isolated as described herein. Suitable antigenic regions include, e.g., the 
conserved motifs that are used to identify members of the sensory receptor family. 

20 Recombinant proteins can be expressed in eukaryotic or prokaryotic cells as described 
above, and purified as generally described above. Recombinant protein is the 
preferred immunogen for the production of monoclonal or polyclonal antibodies. 
Alternatively, a synthetic peptide derived from the sequences disclosed herein and 
conjugated to a carrier protein can be used an immunogen. Naturally occurring 

25 protein may also be used either in pure or impure form. The product is then injected 
into an animal capable of producing antibodies. Either monoclonal or polyclonal 
antibodies may be generated, for subsequent use in immunoassays to measure the 
protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
30 the art. Mice, hamsters, rats, guinea pigs, rabbits, goats, or chickens is immunized 
with the protein using an adjuvant (e.g. , Freund's adjuvant) and a standard 
immunization protocol with periodic boosts. The animal's immune response to the 
immunogen preparation is monitored by taking test bleeds and determining the titer of 
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reactivity to the sensory receptor. When appropriately high titers of antibody to the 
immunogen are obtained, blood is collected from the animal and antisera are prepared. 
Further fractionation of the antisera to enrich for antibodies reactive to the protein can 
be done if desired (see Harlow & Lane, supra). 

5 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen are immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:511, 1976). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, retroviruses, or other 

10 methods well known in the art. Colonies arising from single clones of immortalized 
cells are screened for production of antibodies of the desired specificity and affinity 
for the antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
vertebrate host. Alternatively, one may isolate DNA sequences which encode a 

1 5 monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al, Science, 
246:1275, 1989. 

Monoclonal antibodies or polyclonal sera are collected and titered against 
antigen in an immunoassay, for example, a solid phase immunoassay with the antigen 

20 immobilized on a solid support. Typically, polyclonal antisera with a titer of 10 4 or 
greater are selected and tested for their cross reactivity against non-sensory receptor 
proteins, or even other sensory receptor family members or other related proteins from 
other organisms, using a competitive binding immuno-assay. Specific polyclonal 
antisera and monoclonal antibodies will usually bind with a Kd of at least about 0.1 

25 mM, more usually at least about 1 pM, optionally at least about 0.1 p.M or better, and 
optionally 0.01 pM or better. 

Once sensory receptor family member specific antibodies are available, 
individual sensory receptor proteins can be detected by a variety of immunoassay 
methods. For a review of immu-nological and immunoassay procedures, see Basic 

30 and Clinical Immunology (Stites & Terr eds., 7th ed., 1991). Moreover, the 
immunoassays of the present invention can be performed in any of several 
configurations, which are reviewed extensively in Enzyme Immunoassay (Maggio, ed., 
1980); and Harlow & Lane, supra. 
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2. Immunological binding assays 

Sensory receptor proteins can be detected and/or quantified using any of a 
number of well recognized immunological binding assays (see, e.g., U.S. Patent Nos. 
4,366,241; 4,376,1 10; 4,517,288; and 4,837,168). For a review of the general 

5 immunoassays, see also Methods in Cell Biology: Antibodies in Cell Biology, volume 
37 (Asai, ed. 1993); Basic and Clinical Immunology (Stites & Terr, eds., 7th ed., 
1991). Immunological binding assays (or immunoassays) typically use an antibody 
that specifically binds to a protein or antigen of choice (in this case a sensory receptor 
family member or an antigenic subsequence thereof). The antibody (e.g., anti-sensory 

1 0 receptor) may be produced by any of a number of means well known to those of skill 
in the art and as described above. 

Immunoassays also often use a labeling agent to specifically bind to and label 
the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 

1 5 may be a labeled sensory receptor polypeptide or a labeled anti-sensory receptor 
antibody. Alternatively, the labeling agent may be a third moiety, such a secondary 
antibody, that specifically binds to the antibody/sensory receptor complex (a 
secondary antibody is typically specific to antibodies of the species from which the 
first antibody is derived). Other proteins capable of specifically binding 

20 immunoglobulin constant regions, such as protein A or protein G may also be used as 
the label agent. These proteins exhibit a strong non-immunogenic reactivity with 
immunoglobulin constant regions from a variety of species (see, e.g., Kronval et al.,J. 
Immunol., 111:1401, 1973; Akerstrom etal. y J. Immunol, 135:2589, 1985). The 
labeling agent can be modified with a detectable moiety, such as biotin, to which 

25 another molecule can specifically bind, such as streptavidin. A variety of detectable 
moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 

30 incubation time will depend upon the assay format, antigen, volume of solution, 
concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°C to 40°C. 
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a. Non-competitive assay formats 

Immunoassays for detecting a sensory receptor protein in a sample may be 
either competi-tive or noncompetitive. Noncompetitive immunoassays directly 
measure the amount of antigen. In one preferred "sandwich" assay, for example, the 

5 anti-sensory receptor antibodies are bound directly to a solid substrate on which they 
are immobilized. These immobilized antibodies then capture the sensory receptor 
protein present in the test sample. The sensory receptor protein thus immobilized is 
then bound by a labeling agent, such as a second anti-sensory receptor antibody 
bearing a label. Alternatively, the second antibody may lack a label, but it may, in 

10 turn, be bound by a labeled third antibody specific to antibodies of the species from 
which the second antibody is derived. The second or third antibody is typically 
modified with a detectable moiety, such as biotin, to which another molecule 
specifically binds, e.g., streptavidin, to provide a detectable moiety. 

b. Competitive assay formats 

15 In competitive assays, the amount of sensory receptor protein present in the 

sample is measured indirectly by measuring the amount of a known, added 
(exogenous) sensory receptor protein displaced (competed away) from an anti-sensory 
receptor antibody by the unknown sensory receptor protein present in a sample. In 
one competitive assay, a known amount of sensory receptor protein is added to a 

20 sample and the sample is then contacted with an antibody that specifically binds to the 
sensory receptor. The amount of exogenous sensory receptor protein bound to the 
antibody is inversely proportional to the concentration of sensory receptor protein 
present in the sample. In a particularly preferred embodiment, the antibody is 
immobilized on a solid substrate. The amount of sensory receptor protein bound to 

25 the antibody may be determined either by measuring the amount of sensory receptor 
protein present in a sensory receptor/antibody complex, or alternatively by measuring 
the amount of remaining uncomplexed protein. The amount of sensory receptor 
protein may be detected by providing a labeled sensory receptor molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 

30 the known sensory receptor protein is immobilized on a solid substrate. A known 
amount of anti-sensory receptor antibody is added to the sample, and the sample is 
then contacted with the immobilized sensory receptor. The amount of anti-sensory 
receptor antibody bound to the known immobilized sensory receptor protein is 
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inversely proportional to the amount of sensory receptor protein present in the sample. 
Again, the amount of immobilized antibody may be detected by detecting either the 
immobilized fraction of antibody or the fraction of the antibody that remains in 
solution. Detection may be direct where the antibody is labeled or indirect by the 

5 . subsequent addition of a labeled moiety that specifically binds to the antibody as 
described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 

10 nucleic acid sequences disclosed herein can be immobilized to a solid support. 
Proteins (e.g., sensory receptor proteins and homologs) are added to the assay that 
compete for binding of the antisera to the immobilized antigen. The ability of the 
added proteins to compete for binding of the antisera to the immobi-lized protein is 
compared to the ability of the sensory receptor polypeptide encoded by the nucleic 

1 5 acid sequences disclosed herein to compete with itself. The percentage cross- 
reactivity for the above proteins is calculated, using standard calculations. Those 
antisera with less than 1 0% cross-reactivity with each of the added proteins listed 
above are selected and pooled. The cross-reacting antibodies are optionally removed 
from the pooled antisera by immunoabsorption with the added considered proteins, 

20 e.g., distantly related homologs. In addition, peptides comprising amino acid 
sequences representing conserved motifs that are used to identify members of the 
sensory receptor family can be used in cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
binding immu-noassay as described above to compare a second protein, thought to be 

25 perhaps an allele or poly-morphic variant of a sensory receptor family member, to the 
immunogen protein (i.e., sensory receptor protein encoded by the nucleic acid 
sequences disclosed herein). In order to make this comparison, the two proteins are 
each assayed at a wide range of concentrations and the amount of each protein 
required to inhibit 50% of the binding of the antisera to the immobilized protein is 

30 determined. If the amount of the second protein required to inhibit 50% of binding is 
less than 10 times the amount of the protein encoded by nucleic acid sequences 
disclosed herein required to inhibit 50% of binding, then the second protein is said to 
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specifically bind to the polyclonal antibodies generated to a sensory receptor 
immunogen. 

Antibodies raised against sensory receptor conserved motifs can also be used 
to prepare antibodies that specifically bind only to GPCRs of the sensory receptor 

5 family, but not to GPCRs from other families. Polyclonal antibodies that specifically 
bind to a particular member of the sensory receptor family, can be make by 
subtracting out cross-reactive antibodies using other sensory receptor family members. 
Species-specific polyclonal antibodies can be made in a similar way. For example, 
antibodies specific to human T2R01 can be made by, subtracting out antibodies that 

10 are cross-reactive with orthologous sequences, e.g., rat OLFR1 or mouse OLFR1 . 

d. Other assay formats 

Western blot (immunoblot) analysis is used to detect and quantify the presence 
of sensory receptor protein in the sample. The technique generally comprises 
separating sample proteins by gel electrophoresis on the basis of molecular weight, 

15 transferring the separated proteins to a suitable solid support, (such as a nitrocellulose 
filter, a nylon filter, or derivatized nylon filter), and incubating the sample with the 
antibodies that specifically bind the sensory receptor protein. The anti-sensory 
receptor polypeptide antibodies specifically bind to the sensory receptor poly-peptide 
on the solid support. These antibodies may be directly labeled or alternatively may be 

20 subsequently detected using labeled antibodies {e.g., labeled sheep anti-mouse 
antibodies) that specifically bind to the anti-sensory receptor antibodies. 

Other assay formats include liposome immunoassays (LIA) using liposomes 
designed to bind specific molecules {e.g., antibodies) and release encapsulated 
reagents or markers. The released chemicals are then detected according to standard 

25 techniques {see Monroe et ai, Amer. Clin. Prod. Rev., 5:34, 1986). 

e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immo-bilized on a solid substrate it is desirable to minimize the 
30 amount of non-specific binding to the substrate. Means of reducing such non-specific 
binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
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compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

The particular label or detectable group used in the assay is not a critical aspect 

5 of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immuno-assays and, in general, most any label useful in such 
methods can be applied to the present invention. Thus, a label is any composition 

1 0 detectable by spectroscopic, photochemical, bio-chemical, immunochemical, 

electrical, optical or chemical means. Useful labels in the present invention include 
magnetic beads (e.g., DYNABEADS™, fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., 3 H, l2S I, 35 S, I4 C, 
or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 

15 commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
assay according to methods well known in the art. As indicated above, a wide variety 
of labels maybe used, with the choice of label depending on sensitivity required, ease 

20 of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 

Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (eg., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g., streptavidin) molecule, which is either inherently 

25 detectable or covalently bound to a signal system, such as a detectable enzyme, a 
fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a 
sensory receptor protein, or secondary antibodies that recognize anti-sensory receptor. 
The molecules can also be conjugated directly to signal generating 

30 compounds, e.g. , by conjugation with an enzyme or fluorophore. Enzymes of interest 
as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
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etc. Chemiluminescent compounds include luciferin, and 
2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 
signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Methods for detecting labels are well known. Thus, for example, where the 
5 label is a radioactive label, it may be detected using a scintillation counter or with 

photographic film as in autoradiography. Where the label is a fluorescent label, it may 
be detected by exciting the fluoro-chrome with the appropriate wavelength of light 
and detecting the resulting fluorescence. The fluorescence may be detected visually, 
with photographic film, or using electronic detectors such as charge coupled devices 

1 0 (CCDs) or photomultipliers. Similarly, enzymatic labels may be detected by 
providing the appropriate substrates for the enzyme and detecting the resulting 
reaction product. Finally, simple colorimetric labels may be detected simply by 
observing the color associated with the label. Thus, in various dipstick assays, 
conjugated gold often appears pink, while various conjugated beads appear the color 

15 of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, aggluti-nation assays can be used to detect the presence of the target 
antibodies. In this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
20 labeled and the presence of the target antibody is detected by simple visual inspection. 

E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian sensory, and more particularly, olfactory receptor 
of the invention, both in vitro and in vivo are described below, as are methods and 

25 compositions for determining whether a test compound is neurotoxic to an olfactory 
neuron expressing an olfactory transmembrane receptor polypeptide. Any aspect of 
cell physiology can be monitored to assess the effect of sensant-binding to a naturally- 
occurring or chimeric olfactory receptor. These assays may be performed on intact 
cells expressing an olfactory receptor, on permeabilized cells or on membrane 

30 fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 
neurons. These receptors bind odorants and initiate the transduction of chemical 
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stimuli into electrical signals. An activated or inhibited G-protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. The classic 
examples are the activation of cGMP phosphodiesterase by transducin in the visual 
system, adenylate cyclase by the stimulatory G-protein, phospholipase C by Gq and 
5 other cognate G-proteins, and modulation of diverse channels by Gi and other G- 
proteins. Downstream consequences can also be examined such as generation of 
diacyl glycerol and IP3 by phospholipase C, and in turn, for calcium mobilization by 
IP3. 

The sensory receptor protein of the assay will typically be selected from a 
10 natural poly-peptide or conservatively modified variant thereof Generally, the amino 
acid sequence identity will be at least 75% 85%, 90%, 95%, or 99%. Optionally, the 
polypeptide of the assays can comprise a domain of a sensory receptor protein, such as 
an extracellular domain, transmembrane region, transmembrane domain, cytoplasmic 
domain, ligand binding domain, subunit association domain, active site, and the like. 
15 Either the sensory receptor protein or a domain thereof can be covalently linked to a 
heterologous protein to create a chimeric protein used in the assays described herein. 

Modulators of sensory receptor activity can be tested using sensory receptor 
polypeptides as described above, either recombinant or naturally occurring. Protein 
can be isolated, expressed in a cell, expressed in a membrane derived from a cell, 
20 expressed in tissue or in an animal, either recombinant or naturally occurring. 

Modulation can be tested using one of the in vitro or in vivo assays described herein. 
1. In vitro binding assays 

Sensory perception can also be examined in vitro with soluble or solid state 
reactions, using a full-length sensory receptor-GPCR or a chimeric molecule such as 

25 an extracellular domain or transmembrane region, or combination thereof, of a 

sensory receptor covalently linked to a heterologous signal transduction domain, or a 
heterologous extracellular domain and/or transmembrane region covalently linked to 
the transmembrane and/or cytoplasmic domain of a sensory receptor. Furthermore, 
ligand-binding domains of the protein of interest can be used in vitro in soluble or 

30 solid state reactions to assay for ligand binding. In numerous embodiments, a 
chimeric receptor will be made that comprises all or part of a sensory receptor 
polypeptide, as well an additional sequence that facilitates the localization of the 
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sensory receptor to the membrane, such as a rhodopsin, e.g., an N-terminal fragment 
of a rhodopsin protein. 

Ligand binding to a sensory receptor protein, a domain, or chimeric protein 
can be tested in solution, in a bilayer membrane, attached to a solid phase, in a lipid 
5 monolayer, or in vesicles. Binding of a modulator can be tested using, e.g., changes in 
spectroscopic characteristics (e.g., fluorescence, absorbence, refractive index) 
hydrodynamic (e.g., shape), chromatographic, or solubility properties. Sensory 
receptors with large (eg., approximately 600 amino acid residues) extracellular N- 
terminal segments. These N-terminal segments are thought to form ligand-binding 

10 domains, and are therefore useful in biochemical assays to identify sensory receptor 
agonists and antagonists. Similar assays have been used with other GPCRs, such as 
the metabo-tropic glutamate receptors (e.g., Han &Hampson, J. Biol Chem. 
274:10008, 1999). These assays might involve displacing a radioactively or 
fluorescently labeled ligand, and measuring changes in intrinsic fluorescence or 

1 5 changes in proteolytic susceptibility, etc. 

Receptor-G-protein interactions can also be examined. For example, binding 
of the G-protein to the receptor or its release from the receptor can be examined. For 
example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 

20 detected in a variety of ways, as noted above. Such an assay can be modified to 

search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 
looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 

25 serves as a criterion of activation. 

An activated or inhibited G-protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 
activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G-protein, phospholipase C by Gq and other cognate G 

30 proteins, and modulation of diverse channels by Gi and other G proteins. 

Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 
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2. Fluorescence Polarization Assays 

In another embodiment, Fluorescence Polarization ("FP") based assays may be 
used to detect and monitor sensant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 

5 and enzymatic activity. Fluores-cence polarization assays are homogeneous in that 
they do not require a separation step such as centrifugation, filtration, 
chromatography, precipitation, or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the polari- 

10 zation is rapid and does not destroy the sample. Generally, this technique can be used 
to measure polarization values of fluorophores from low picomolar to micromolar 
levels. This section describes how fluorescence polarization can be used in a simple 
and quantitative way to measure the binding of odorants to the sensory receptors of 
the invention. 

15 When a fluorescently labeled molecule is excited with plane polarized light, it 

emits light that has a degree of polarization that is inversely proportional to its 
molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state ( 4 nano-seconds in the case of fluorescein) and the 
polarization of the light remains relatively constant between excitation and emission. 

20 Small fluorescently labeled molecules rotate rapidly during the excited state and the 
polarization changes significantly between excitation and emission. There-fore, small 
molecules have low polarization values and large molecules have high polarization 
values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 
relatively low polarization value but when it is hybridized to a complementary strand, 

25 it has a higher polariza-tion value. When using FP to detect and monitor odorant- 

binding which may activate or inhibit the sensory receptors of the invention, 

fluorescence-labeled sensants or auto-fluorescent sensants maybe used. 

Fluorescence polarization (P) is defined as: 

r ^ Int u -Int 1 
Int u +Int L 

30 Where II is the intensity of the emission light parallel to the excitation light 

plane and Int ± is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of light intensities, is a dimensionless number. For 
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example, the Beacon® and Beacon 2000™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 
Polarization Unit =1000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 

5 equation and the reader is referred to Jolley J. Anal Toxicol 5, 236, 1 98 1 which gives 
a thorough expla-nation of this equation. Summarily, the Perrin equation states that 
polarization is directly propor-tional to the rotational relaxation time, the time that it 
takes a molecule to rotate through an angle of approximately 68.5°. Rotational 
relaxation time is related to viscosity Cn), absolute tempera-ture (T), molecular 

1 0 volume (V), and the gas constant (R) by the following equation: 

3tjV 

RotationalRelaxationTime 

RT 

The rotational relaxation time is small (« 1 nanosecond) for small molecules 
(eg., fluorescein) and large (« 100 nanoseconds) for large molecules (e.g., 
immunoglobulins). If viscosity and temperature are held constant, rotational 

1 5 relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to inter-actions with other molecules, 
dissociation, polymerization, degradation, hybridization, or conformational changes 
of the fluorescently labeled molecule. For example, fluorescence polarization has 
been used to measure enzymatic cleavage of large fluorescein labeled polymers by 

20 proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Soluble and solid state high throughput assays 
In yet another embodiment, the invention provides soluble assays using 
molecules such as a domain such as ligand binding domain, an extracellular domain, a 

25 transmembrane domain (e.g. , one comprising seven transmembrane regions and 

cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc\ a domain that is covalently linked to a heterologous 
protein to create a chimeric molecule; a sensory receptor protein; or a cell or tissue 
expressing a sensory receptor protein, either naturally occurring or recombinant. In 

30 another embodiment, the invention provides solid phase based in vitro assays in a high 
throughput format, where the domain, chimeric molecule, sensory receptor protein, or 
cell or tissue expressing the sensory receptor is attached to a solid phase substrate. 
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In the high throughput assays of the invention, it is possible to screen up to 
several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentra-tion or incubation time effects are to be observed, 
5 every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 
can assay about 100 (e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 150Q different compounds. It is 
possible to assay several different plates per day; assay screens for up to about 
6,000-20,000 different compounds is possible using the integrated systems of the 
10 invention. More recently, microfluidic approaches to reagent manipulation have been 
developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of compo-nents. In general, a molecule which binds the tag (a tag binder) is 

1 5 fixed to a solid support, and the tagged molecule of interest (e.g. , the taste 

transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 

20 binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, eta). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
1998 catalogue SIGMA, St. Louis MO). 

25 Similarly, any haptenic or antigenic compound can be used in combination 

with an appro-priate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 
and the tag binder is a second antibody which recognizes the first antibody. In 

30 addition to antibody-antigen interactions, receptor-ligand inter-actions are also 

appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 
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describing arrays of biopolymers fixed to solid substrates). Non-chemical approaches 
for fixing tag binders to substrates include other common methods, such as heat, 
cross-linking by UV radiation, and the like. 
4. Computer-based assays 

5 Yet another assay for compounds that modulate sensory receptor protein 

activity involves computer assisted drug design, in which a digital or analog 
processing system is used to generate a three-dimensional structure of a sensory 
receptor protein based on the structural information encoded by its amino acid 
sequence. The input amino acid sequence interacts directly and actively with a 

10 preestablished algorithm in a computer program to yield secondary, tertiary, and 
quaternary structural models of the protein. The models of the protein structure are 
then examined to identify regions of the structure that have the ability to bind, e.g., 
ligands. These regions are then used to identify ligands that bind to the protein. 

The three-dimensional structural model of the protein is generated by entering 

1 5 protein amino acid sequences of at least 10 amino acid residues or corresponding 
nucleic acid sequences encoding a sensory receptor polypeptide into the computer 
system. The nucleotide sequence encoding the polypeptide, or the amino acid 
sequence thereof, can be any of those described herein, or fragments or variants 
thereof. 

20 The amino acid sequence represents the primary sequence or subsequence of 

the protein, which encodes the structural information of the protein. At least 10 
residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
• acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 

25 magnetic diskettes, tapes, cartridges, and chips), optical media (eg., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 
structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. 
The amino acid sequence represents a primary structure that encodes the 

30 information necessary to form the secondary, tertiary and quaternary structure of the 
protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural modeL These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
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accessible surfaces, and hydrogen bonding. Secon-dary energy terms include van der 
Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secori-dary 
5 structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter addi-tional variables such as whether the protein is membrane bound 
or soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, 

10 or nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand binding regions are 

1 5 identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the sensory receptor protein to identify ligands that 
bind to the protein. Binding affinity between the protein and ligands is determined 

20 using energy terms to determine which ligands have an enhanced probability of 
binding to the protein. 

Computer systems are also used to screen for mutations, polymorphic variants, 
alleles and interspecies homologs of sensory receptor genes. Such mutations can be 
associated with disease states or genetic traits. As described above, GeneChip™ and 

25 related technology can also be used to screen for mutations, polymorphic variants, 
alleles and interspecies homologs. Once the variants are identified, diagnostic assays 
can be used to identify patients having such mutated genes. Identification of the 
mutated sensory receptor genes involves receiving input of a first nucleic acid or 
amino acid sequence of a sensory receptor gene, or conservatively modified versions 

30 thereof. The sequence is entered into the computer system as described above. The 
first nucleic acid or amino acid sequence is then compared to a second nucleic acid or 
amino acid sequence that has substantial identity to the first sequence. The second 
sequence is entered into the computer system in the manner described above. Once 
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odorant dependent activation monitored. Control samples (untreated with activators 
or inhibitors) are assigned a relative sensory receptor activity value of 1 00. Inhibition 
of a sensory receptor protein is achieved when the sensory receptor activity value 
relative to the control is about 90%, optionally 50%, optionally 25-0%. Activation of 

5 a sensory receptor protein is achieved when the sensory receptor activity value relative 
to the control is 1 10%, optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
(i.e., electri-cal potential) of the cell or membrane expressing a sensory receptor 
protein. One means to deter-mine changes in cellular polarization is by measuring 

1 0 changes in current, and thereby measuring changes in polarization, with voltage-clamp 
and patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, 
and the "whole cell" mode (see, e.g., Ackerman et al.,New Engl J Med., 336:1575, 
1997). Whole cell currents are conveniently determined using the standard. Other 
known assays include: assays to measure ion flux using radiolabeled or fluorescent 

1 5 probes such as voltage-sensitive dyes (see, e.g. , Vestergarrd-Bogind et al , J. 

Membrane Biol, 88:67, 1988; Gonzales & Tsien, Chem. Biol, 4:269, 1997; Daniel et 
al, J. Pharmacol Meth., 25:185, 1991; Holevinsky et al, J. Membrane Biology, 
137:59, 1994). Generally, the compounds to be tested are present in the range from 1 
pMto 100 mM. 

20 The effects of the test compounds upon the function of the polypeptides can be 

measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 
consequences are determined using intact cells or animals, one can also measure a 

25 variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., Northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca 2+ , TP 3, cGMP, or cAMP. 

Preferred assays for G-protein coupled receptors include cells that are loaded 

30 with ion or voltage sensitive dyes to report receptor activity. Assays for determining 
activity of such receptors can also use known agonists and antagonists for other 
G-protein coupled receptors as negative or positive controls to assess activity of tested 
compounds. In assays for identifying modulatory compounds (e.g. , agonists, 
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antagonists), changes in the level of ions in the cytoplasm or membrane voltage will 
be monitored using an ion sensitive or membrane voltage fluorescent indicator, 
respectively. Among the ion-sensitive indicators and voltage probes that may be 
employed are those disclosed in the Molecular Probes 1997 Catalog. For G-protein 

5 coupled receptors, promiscuous G-proteins such as Gal 5 and Gal 6 can be used in the 
assay of choice (Wilkie et al, Proa Natl Acad. Sci., 88:10049, 1991). Such 
promiscuous G-proteins allow coupling of a wide range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 
increases in second messengers such as IP3, which releases intracellular stores of 

1 0 calcium ions. Activation of some G-protein coupled receptors stimulates the 

formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature 312:315, 1984). DP3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 
cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 

15 can be used to assess G-protein coupled receptor function. Cells expressing such 
G-protein coupled receptors may exhibit increased cytoplasmic calcium levels as a 
result of contribution from both intracellular stores and via activation of ion channels, 
in which case it may be desirable although not necessary to conduct such assays in 
calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 

20 distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 
cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 

25 olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et aL 9 Proc. Natl Acad. Set, 88:9868, 1991 
and Dhallan et ai 7 Nature 347:184, 1990). In cases where activation of the receptor 
results in a decrease in cyclic nucleotide levels, it may be preferable to expose the 
cells to agents that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior 

30 to adding a receptor-activating compound to the cells in the assay. Cells for this type 
of assay can be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
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serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, sensory receptor protein activity is measured by 
expressing a sensory receptor gene in a heterologous cell with a promiscuous 

5 G-protein that links the receptor to a phospholipase C signal transduction pathway 
(see Offermanns & Simoa ^ Biol Chem., 270:15175, 1995). Optionally the cell line 
is HEK-293 (which does not naturally express sensory receptor genes) and the 
promiscuous G-protein is Gal 5 (Offermanns & Simon, supra). Modu-lation of 
olfactory transduction is assayed by measuring changes in intracellular Ca 2+ levels, 

10 which change in response to modulation of the sensory receptor signal transduction 
pathway via administration of a molecule that associates with a sensory receptor 
protein. Changes in Ca 2+ levels are optionally measured using fluorescent Ca 2+ 
indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 

1 5 measured using immunoassays. The method described in Offermanns & Simon, J. 
Biol. Chem., 270: 15 175, 1995, may be used to determine the level of cAMP. Also, 
the method described in Felley-Bosco et al, Am. J. Resp. Cell and Mol Biol> 11:159, 
1994, may be used to determine the level of cGMP. Further, an assay kit for 
measuring cAMP and/or cGMP is described in U.S. Patent No. 4,1 15,538, herein 

20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent No. 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 

25 extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 

30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing a sensory 
receptor protein of interest is contacted with a test compound for a sufficient time to 
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effect any interactions, and then the level of gene expression is measured. The 
amount of time to effect such interactions may be empiri-cally determined, such as by 
running a time course and measuring the level of transcription as a function of time. 
The amount of transcription may be measured by using any method known to those of 
5 skill in the art to be suitable. For example, mRNA expression of the protein of 
interest may be detected using northern blots or their polypeptide products may be 
identified using immunoassays. Alternatively, transcription based assays using 
reporter gene maybe used as described in U.S. Patent No. 5,436,128, herein 
incorporated by reference. The reporter genes can be, e.g. 9 chloramphenicol 

10 acetyltransferase, luciferase, *3-galactosidase and alkaline phosphatase. Furthermore, 
the protein of interest can be used as an indirect reporter via attachment to a second 
reporter such as green fluorescent protein (see, e.g., Mistili & Spector, Nature 
Biotech. 15:961, 1997). 

The amount of transcription is then compared to the amount of transcription in 

1 5 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the sensory 
receptor protein of interest. A substantially identical cell may be derived from the 
same cells from which the recombinant cell was prepared but which had not been 
modified by introduction of heterologous DNA. Any difference in the amount of 

20 transcription indicates that the test compound has in some manner altered the activity 
of the sensory receptor protein of interest. 

6. Transgenic non-human animals expressing sensory receptors 
Non-human animals expressing one or more sensory receptor sequences of the 
invention, particularly human olfactory receptor sequences, can also be used for 

25 receptor assays. Such expression can be used to determine whether a test compound 
specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 

30 specifically binding to the receptor polypeptide. 

Use of translocation domains in the fusion polypeptides generates a cell 
expressing high levels of olfactory receptor. Animals transfected or infected with the 
vectors of the invention are particularly useful for assays to identify and characterize 
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odorantsAigands that can bind to a specific or sets of receptors. Such vector-infected 
animals expressing libraries of human olfactory sequences can be used for in vivo 
screening of odorants and their effect on, e.g., cell physiology {e.g., on olfactory 
neurons), on the CNS (eg., olfactory bulb activity), or behavior. 

5 Means to infect/express the nucleic acids and vectors, either individually or as 

libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 

1 0 When electrodes are located on the olfactory bulb surface it is possible to record stable 
responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287, 1997). In this study, electroolfactogram recordings were made with a four- 
electrode assembly from the olfactory epithelium overlying the endoturbinate bones 
facing the nasal septum. Four electrodes were fixed along the dorsal-to- ventral axis of 

1 5 one turbinate bone or were placed in corresponding positions on four turbinate bones 
and moved together up toward the top of the bone. See also, Scott, J. Neurophysiol. 
77:1950, 1997; Scott,/. Neuro-physiol. 75:2036, 1996; Ezeh, J. Neurophysiol 
73:2207, 1995. In other systems, fluorescence changes in nasal epithelium can be 
measured using the dye di-4-ANEPPS, which is applied on the rat's nasal septum and 

20 medial surface of the turbinates (see, e.g., Youngentob, J. Neuro-physiol. 73:387, 

1995). Extracellular potassium activity (aK) measurements can also be carried out in 
in vivo. An increase in aK can be measured in the mucus and the proximal part of the 
nasal epithelium (see, e.g., Khayari, Brain Res. 539:1, 1991). 

The sensory receptor sequences of the invention can be for example expressed 

25 . in animal nasal epithelium by delivery with an infecting agent, e.g. , adenovirus 

expression vector. Recom-binant adeno virus-mediated expression of a recombinant 
gene in olfactory epithelium using green fluorescent protein as a marker is described 
by, e.g., Touhara, Proc. Natl Acad. ScL USA 96:4040, 1999. 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 

5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals (see, e.g., 
Holzschu, Transgenic Res 6:97, 1997). The insertion of the exogenous is typically by 

10 homologous recombination between complementary nucleic acid sequences. The 

exogenous sequence is some portion of the target gene to be modified, such as exonic, 
intronic or transcriptional regulatory sequences, or any genomic sequence which is 
able to affect the level of the target gene's expression; or a combination thereof. Gene 
targeting via homologous recombi-nation in pluripotential embryonic stem (ES) cells 

1 5 allows one to modify precisely the genomic sequence of interest. Any technique can 
be used to create, screen for, propagate, a knockout animal, e.g., see Bijvoet, Hum. 
Mol Genet. 7:53, 1998); Moreadith, J. Mol Med, 75:208, 1997; Tojo, Cytotechnology 
19:161, 1995; Mudgett, Methods Mol Biol. 48:167, 1995; Longo, Transgenic Res. 
6:321, 1997; U.S. Patents Nos. 5,616,491; 5,464,764; 5,631,153; 5,487,992; 

20 5,627,059; 5,272,071; WO 91/09955; WO93/09222; WO 96/2941 1; WO 95/31560; 
WO 91/12650. 

The nucleic acid libraries can also be used as reagents to produce "knockout" 
human cells and their progeny. 

F. Modulators 

25 The compounds tested as modulators of a sensory receptor family member can 

be any small chemical compound, or a biological entity, such as a protein, sugar, 
nucleic acid or lipid. Alternatively, modulators can be genetically altered versions of 
a sensory receptor gene. Typically, test compounds will be small chemical molecules 
and peptides. Essentially any chemical compound can be used as a potential 

30 modulator or ligand in the assays of the invention, although most often 

compounds-can be dissolved in aqueous or organic (especially DMSO-based) 
solutions are used. The assays are designed to screen large chemical libraries by 
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automating the assay steps and providing compounds from any convenient source to 
assays, which are typically run in parallel (e.g. , in microtiter formats on microtiter 
plates in robotic assays). It will be appreciated that there are many suppliers of 
chemical compounds, including Sigma (St. Louis, MO), Aldrich (St. Louis, MO), 
5 Sigma- Aldrich (St. Louis, MO), Fluka Chemika-Biochemica Analytika (Buchs, 
Switzerland) and the like. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

10 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired charac-teristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual therapeutics. 

1 5 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

20 given compound length (i.e. , the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing, of chemical building blocks. 

Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 

25 limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175; Furka, Int. J. Pept. 
Prot. Res. 37:487, 1991; and Houghton et al., Nature 354:84, 1991). Other 
chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids (e.g., WO 91/19735), encoded 
peptides (e.g., WO 93/20242), random bio-oligomers (e.g, WO 92/00091), 

30 benzodiazepines (e.g., U.S. Patent No. 5,288,514), diversomers such as hydantoins, 
benzodiazepines and dipeptides (Hobbs et al, Proa Nat. Acad. Sci. 90:6909, 1993), 
vinylogous polypep-tides (Hagihara a/., J. Amer. Chem. Soc. 114:6568, 1992), 
nonpeptidal peptidomimetics with glucose scaffolding (Hirschmann et al., J. Amer. 
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Moreover, a method is provided for simulating a fragrance or flavor sensed by 
a mammal (e.g. , human), comprising; for each of a plurality of sensory receptors, or 
fragments or variants thereof, ascertaining the extent to which the sensory receptor 
interacts with the fragrance and/or flavor; and combining a plurality of compounds, 

5 each having a previously-determined interaction with one or more of the sensory 
receptors, in amounts that together provide a stimulation profile that mimics the 
profile for the fragrance and/or flavor. Interaction of a fragrance and/or flavor with a 
sensory receptor can be determined using any of the binding or reporter assays 
described herein. The interactions can be aggregated or a profile generated using 

10 known signal processing techniques (e.g., a neural network) as described below. The 
sensory receptor, or fragments or variants thereof (e.g., fusion proteins with reporters, 
chimeric proteins) may be expressed in cells; otherwise, ligand-binding domain(s) 
may be fixed to a substrate (e.g., planar, bead, or fiber) that is solid or porous. The 
plurality of compounds may then be combined to form a mixture. If desired, one or 

15 more of the plurality of the compounds can be combined covalently. The combined 
compounds substantially stimulate at least 50%, 60%, 70%, 75%, 80%, 90%, 95%, 
99% or all of the receptors that are substantially stimulated by the fragrance or flavor. 

In yet another aspect of the invention, a method is provided in which a 
plurality of standard compounds are tested against a plurality of sensory receptors, or 

20 fragments or variants thereof, to ascertain the extent to which the sensory receptors 
each interact with each standard compound, thereby generating a receptor stimulation 
profile for each standard compound. These receptor stimulation profiles may then be 
stored in a relational database on data storage medium. The method may further 
comprise providing a desired receptor-stimulation profile for an odor and/or taste; 

25 comparing the desired receptor stimulation profile to the relational database; and 
ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the odor and/or taste. 

30 A further aspect of the invention is to provide a method for representing 

sensory percep-tion of a particular odor and/or taste in a mammal (e.g., human), 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n sensory receptors of the mammal; where n is greater than or equal to 5, n is 
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greater than or equal to 10, n is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, n is greater than or equal to 100, n is greater than 
or equal to 125, n is greater than or equal to 150, n is greater than or equal to 175, n is 
greater than or equal to 200, n is greater than or equal to 225, n is greater than or equal 
5 to 250, n is greater than or equal to 275, n is greater than or equal to 300, n is greater 
than or equal to 325, or n is greater than or equal to 350; and generating from the 
values a quantitative representation of sensory perception. The sensory receptors may 
be a receptor disclosed herein, or fragments or variants thereof. The representation 
may constitute a point or a volume in w-dimensional space, may constitute a graph or a 

1 0 spectrum, or may constitutes a matrix of quantita-tive representations. Also, the 
providing step may comprise contacting a plurality of recombi-nantly-produced 
sensory receptors, or fragments or variants thereof, with a composition and 
quantitatively measuring the interaction of the composition with the receptors. The 
maximum number of taste receptors that are needed to mimic the native repertoire 

1 5 (e.g. , about 50) may be less than the maximum number of olfactory receptors that are 
needed (e.g., about 350). But the number of sensory receptors that need to be 
represented in an assay to provide useful results may be much less. 

It is yet another aspect of the invention to provide a method for predicting the 
sensory perception in a mammal (e.g. 9 human) generated by one or more molecules or 

20 combinations of molecules yielding unknown olfactory perception in the mammal, 

comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n sensory receptors of the mammal; where n is greater than or equal to 5, n is 
greater than or equal to 10, n is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, n is greater than or equal to 100, n is greater than 

25 or equal to 125, n is greater than or equal to 150, n is greater than or equal to 175, n is 
greater than or equal to 200, n is greater than or equal to 225, n is greater than or equal 
to 250, n is greater than or equal to 275, n is greater than or equal to 300, n is greater 
than or equal to 325, or n is greater than or equal to 350; for one or more molecules or 
combinations of molecules yielding known sensory perception in a mammal; and 

30 generating from the values a quantitative representation of sensory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
sensory perception in a mammal, providing values Xi to X n representative of the 
quantitative stimulation of each of n sensory receptors of the mammal; where n is 
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greater than or equal to 5, n is greater than or equal to 10, n is greater than or equal to 
20, n is greater than or equal to 50, n is greater than or equal to 75, n is greater than or 
equal to 100, n is greater than or equal to 125, n is greater than or equal to 150, n is 
greater than or equal to 175, n is greater than or equal to 200, n is greater than or equal 

5 to 225, n is greater than or equal to 250, n is greater than or equal to 275, n is greater 
than or equal to 300, n is greater than or equal to 325, or n is greater than or equal to 
350; for one or more mole-cules or combinations of molecules yielding unknown 
sensory perception in a mammal; and generating from the values a quantitative 
representation of sensory perception in a mammal for the one or more molecules or 

10 combinations of molecules yielding unknown sensory perception in a mammal, and 
predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding unknown sensory perception in a mammal by 
comparing the quantitative representation of sensory perception in a mammal for the 
one or more molecules or combinations of molecules yielding unknown sensory 

1 5 perception in a mammal to the quantitative representation of sensory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
sensory perception in a mammal. The sensory receptors used in this method may 
include a receptor disclosed herein, or fragment or variant thereof. The maximum 
number of taste receptors that are needed to mimic'the native repertoire (eg., about 

20 50) may be less than the maximum number of olfactory receptors that aire needed (e.g., 
about 350). But the number of sensory receptors that need to be represented in an 
assay to provide useful results may be much less. 

Assaying for ligand-receptor binding in a large set of sensory receptors is 
envisioned to mimic the function of the nose or tongue in sensory perception of 

25 chemical sensants. For a set of sensory receptors with a redundancy of ligand-binding 
domains, the resultant signal is a summa-tion of the interactions of all sensory 
receptors in the set: none, one, or a few of which have ligand-binding domains that are 
a perfect fit for the sensant; some of which have ligand-binding domains that are only 
an imperfect fit for the sensant; and most of which do not significantly bind to the 

30 sensant. The individual sensory receptor's binding affinity for sensant varies accor- 
dingly. Thus, a suitably large set of ligand-binding domains from sensory receptors 
will be analogous to any ability of the native repertoire of olfactory or taste receptors 
to tolerate varying degrees of mismatch between ligand and ligand-binding domain. 
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The complication of desensiti-zation of sensory receptor signaling will also be 
avoided by using the invention instead of preparations of nasal or tongue epithelium 
containing native sensory receptors. For example, the event of binding between 
ligand and receptor can be separated from more complicated downstream signaling 
5 events in the epithelial cells. But the latter events can be reconstituted in the invention 
by transferring the sensory receptor of interest into appropriate host cells containing 
an intact and functional signaling pathway. 

H. Administration of Novel Sensant Compositions 

Sensory modulators can be administered directly to a mammal (e.g., human) 

1 0 for modu-lation of sensory perception in vivo. Administration is by any of the routes 
normally used for introducing a modulator compound into ultimate contact with the 
tissue to be treated (e.g., nose or tongue). The olfactory modulators are administered 
in any suitable manner, optionally with acceptable carriers. Suitable methods of 
administering such modulators are available and well known to those of skill in the 

1 5 art, and, although more than one route can be used to administer a particular 
composition, a particular route can often provide a more immediate and more 
effective reaction than another route. Acceptable carriers are determined at least in 
part by the particular components of the composition to be administered (e.g., 
stabilizing the sensants), as well as by the particular method used to administer the 

20 composition. Accordingly, there is a wide variety of suitable formulations of 
pharmaceutical compositions of the present invention (see, e.g., Remington's 
Pharmaceutical Sciences, 17th ed. 1985). 

The sensory modulators, alone or in combination with other suitable 
components, can be made into aerosol formulations (i.e., they can be "nebulized") to 

25 be administered via inhalation. Aerosol formulations can be placed into pressurized 
acceptable propellants, such as dichloro-difluoromethane, propane, nitrogen, and the 
like that may or may not contribute to sensory perception. Other possible formulation 
include dry or liquid forms, powders or tablets, solutions of polar (e.g., water) or 
nonpolar (e.g., alcohol) solvents, emulsions or suspensions, creams, gels, lotions, and 

30 syrups. 

Formulations suitable for administration include aqueous and non-aqueous 
solutions, isotonic sterile solutions, which can contain antioxidants; buffers, 



56 



WO 01/98526 PCIYUS01/20122 

bacteriostats, and solutes that render the formulation isotonic, and aqueous and 
non-aqueous sterile suspensions that can include suspending agents, solubilizers, 
thickening agents, stabilizers, and preservatives. In the practice of this invention, 
compositions can be administered, for example, by orally, topically, intravenously, 
5 intraperitoneal^, intravesically, or intrathecally. Optionally, the compositions are 
administered orally or nasally. The formulations of compounds can be presented in 
unit-dose or multi-dose sealed containers, such as ampules and vials. Solutions and 
suspensions can be prepared from sterile powders, granules, and tablets of the kind 
previously described. The modu-lators can also be administered as part a of prepared 

10 drug, food, or cosmetic. In particular, an un-pleasant odor or taste (e.g., sulfur or 
bitter, respectively) may not be perceived as such and/or its effects reduced by 
blocking the binding between sensant ligand and sensory receptor by adding a 
competitor ligand that blocks binding between cognate ligand and receptor, or 
inhibiting or reducing signal transduction. In contrast, a pleasant odor or taste can be 

1 5 mimicked or enhanced. Primary sensants are preferred because the subset of activated 
cells is kept small and the effects limited to projection into a specific region of the 
brain. But novel olfactants or combinations thereof that bind only a few olfactory 
receptors (e.g, having less than five different ligand-binding domains) would also be 
useful. 

20 The dose administered to a mammal (e.g., human) should be sufficient to 

effect a bene-ficial response in the subject over time. The dose will be determined by 
the efficacy of the parti-cular sensory modulators employed and the condition of the 
subject, as well as the body weight or surface area of the area to be treated. The size 
of the dose also will be determined by the existence, nature, and extent of any adverse 

25 side-effects that accompany the administration of a particular compound or vector in a 
particular subject In determining the effective amount of the modulator to be 
administered in a physician may evaluate circulating plasma levels of the sensory 
modulator, modulator toxicities,, and the production of anti-modulator antibodies. In 
general, the dose equivalent of a modulator is from about 1 ng/kg to 10 mg/kg for the 

30 typical mammal. For administration, sensory modulators can be administered at a 
rate determined by the ED50 of the modulator, and the side-effects of the inhibitor at 
various concentrations, as applied to the mass and overall health of the mammal. 
Administration can be accomplished via single or divided doses. 
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I. Kits 

Sensory receptor genes, or fragments or variants thereof are useful tools for 
identifying cells expressing sensory receptors, for forensics and paternity 
determinations, and for examining signal transduction in isolated cells. Sensory 

5 receptor family member-specific reagents that specifically hybridize to sensory 
receptor nucleic acids, such AOFLF1 probes and primers, and sensory receptor 
specific reagents that specifically bind to a sensory receptor protein, e.g., anti-sensory 
receptor antibodies are used to examine expression in cells and regulation of signal 
trans-duction. For example, one or more family member-specific reagents may be 

10 used to detect poly-morphisms that are linked to genetic anosmia or to detect allelic 
exclusion. 

Nucleic acid assays for the presence of DNA and RNA for a sensory receptor 
family member in a sample include numerous techniques are known to those skilled in 
the art, such as Southern analysis, Northern analysis, dot blots, RNase protection, SI 

15 analysis, amplification techniques such as PGR, and in situ hybridization. In in situ 
hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such as to be available for hybrid-ization within the cell while 
preserving the cellular morphology for subsequent interpretation and analysis. The 
following articles provide an overview of the art of in situ hybridization: Singer et al f 

20 Biotechniques, 4:230-250 (1986); Haase et al, Methods in Virology, vol. VH, pp. 
189-226 (1984); and Nucleic Acid Hybridization: A Practical Approach (Names et 
al, eds. 1987). In addition, a sensory receptor protein can be detected with the 
various immunoassay techniques described above. The test sample is typically 
compared to both a positive control (e.g., a sample expressing a recombinant sensory 

25 receptor protein) and a negative control. 

The present invention also provides for kits for screening for novel modulators 
of sensory receptor family members. Such kits can be prepared from readily available 
materials and reagents, as well as any of the aforementioned products. For example, 
such kits can comprise any one or more of the following materials: sensory receptor 

30 nucleic acids or proteins, reaction tubes, and instructions for testing sensory receptor 
activity. Optionally, the kit contains a biologically active sensory receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 
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Examples 

AOLFR1 sequences: 

MKTFSSFLQIGRNMHQGNQTTITEFILL^ 

TYLHTPMYLFLANLSFADISSISNSVPKMLVNIQTKSQSISYESCITQMYFSIW 
5 AYDHFVAICHPLNYTILMRPRFGILLT\aSWFLSNlIALTHl^ 

KLSCSDTLINELVLFIVGLSVIIFPFTLSFFSYVCIIRAVLRVSSTQGKWKAFSTCGS 
GTIVGVYFFPSSTHPEDTDKIGAVLFTVVTPMINPFIYSLRNKD (SEQ ID 

NO: 1) 

10 ATGAAGACTITrAGTTCCTTTCTTCAGATC 

CCATCACTGAATTCATTCTCCTGGGATTTTTCAAGCAGGATGAGCATCAAAACCTCCT 
GTGCTTTTCTTGGGTATGTACCTGGTCACTGTGATTGGGAACGGGCTCATCATTGTGGC^ 
TCAGCTTGGATACGTACCTTCATACCCCCATGTATCTCTTCCTTGCCAATCTATCCTTTGCT 
GATATTTCCTCCATTTCCAACTCAGTCCCCAAAATGCTGGTGAATATTCAAACCAAGAGTC 

15 AATCCATCTCTTATGAGAGCTGCATCACACAGATGTACITITCTATTGT^ 

GACAATTTGCTCTTGGGGACCATGGCCTATGACCACTTTGTGGCGATCTGCCACCCTCTGA 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGK^TCACAGTCATCTCATGGTTCCTC 
AGTAATATTATTGCTCTGACACACACCCTTCTGCTCATTCAATTGCTCTTCTGTAACCACAA 
CACTCTCCGACACTTCTTCTGTGACTTGGCCCCTCTGCTCAAACTGTC 

20 TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCATCTTCCCCTITA 

AGCTTCTTTTCCTATGTCTGCATCATCAGAGCTGTCCTGAGAGTATCTTCCACACAGGGAA 
AGTGGAAAGCCTTCtCCACTTGTGGCTCTCACCT^ 

CATTGTAGGCGTGTACTTTTTCCCCTCCTCCACTCACCCTGAGGACACTGATAAGATTGGT 
GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATGTACAGCTTGAGGAATA 
25 AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTTCTTCCCTTTGA (SEQ 
ID NO: 2) 

AOLFR2 sequences: 

MMMVLRNLSMEPTFALLGFTOYPKLQIPLFLWLLMYVITWGNLGM 
30 SHLSFVDFCYSSIVTPKLLENLVMADKS 

NPLLYWAMSQRLCALLVAGSYLWGMFGPLVLLCYALRLOT 
DILIPHLLLFSFATFNEMCTLUILTSYWIFVT 

YCVPNSKNSRQTVKVASVFYTVV^ (SEQ ID NO: 

3) 

35 

ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCCACCTTTC 
ATTACCCAAAGCTTCAGATTCCTCTCXrCCTTGTGTTT 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCTATGT 
ACTTTTTCCTTAGTCACCTCTCTTTTGTTGATTTTTGTT 

40 TGCTTGAGAACTTGGTAATGGCAGATAAAAGCATCTTCTACTTTAGCTGCATGATGCAGTA 
CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCTATGAC 
CGCTTTGTGGCCATCTGCAATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTG 
CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACTCCTTTGTTAT 
GCTCTCCGGTTAAACTrCTCTGGACCTAATGTAATCAACCACTTCTTTTGTGAGTATACTGC 

45 TCTCATCTCTGTGTCTGGCTCTGATATACTCATCCCCCACCTGCTGCTTTTCAGCTTCGCCA 
CCTTCAATGAGATGTGTACACTACTGATCATCCTCACTTCCTATGTTTTCATTTTTGT 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACC 
TGACrGCTATCACCATCTTCCATGGGACCATCCTTTTCCTTTACTGTGTACCCAACTCCAAA 
AACrCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCATGCTGA 

50 ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTITCTGGAAGTTAATACA 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 

MLLTDRNTSGTTFTLLGFSDYPELQWLFLWLAIYNVTVLGNIG^ 
55 LSFVDFCYSSIIAPKMLVNLVA^RTISFLGCWQFFFFCTFW 

LYTVDMSQKLCVLLWGSYAWGVSCSLELTCSALKLCFHGFNTINHFFCEFSSLLSLSCSDTYI 
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NQWLLFFLATTOEISTLLIVLTSYAFI^ 

PNSKNSRHTVKVASWYTVVIPMLNPLIYSLRNKDV^ (SEQ ID NO: 5) 



ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCTCAGATT 

5 ACCCAGAACTGCAAGTCCCACTCTTCCT^ 

GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTTTGTGGATTTCTGCTATO 

TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTTAGGATGCGTAGTACAATTCT 

TTTTCTTCTGTACXnTrGTGGTCACTGAATC 
10 TTCGTGGCCATTTGCAACCCTCTGCTCTACACAGTTGACATGTCCCAGAAACTCTGCGTGC 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGACGTGCTCTGC 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACTTCTTCTGTGAGTTCT 
TACTCTCCCTTTCTTGCT^^ 

TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCTTATGCGTTCATTGTTGTAACCAT 
15 CCTCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCTTCTCCACCTGTGCCTCCCACCTG 
ACTGCCATCACCATCITCCATGGCACCATCCTCTTCCTTTACTGTGTGCCCAACTCCAAAAA 
CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 

20 

AOLFR4 sequences: 

MENQNN\TTEFILLGLTENLELWKIFSAWLVMYVATVLENLLIWTn^ 
LLDVMFSSWAPKVIVDTLSKSTTISLKGCLTQLFVEHFFGGVGnLLTVM^ 
TIMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIPFCGPNITO 
25 LVTLNSGMMCVAIFLILLASYTVILCSLKSYSSKG 

WHProKAMAVSDSIITPMLNPLIYTLRNAEVKSAMKK^ (SEQ ID NO: 7) 



ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCTCACAGAGAACCTGGAGC 
TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 
30 ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTATi-ri-i-r 
CCTTCnTGTCCCITITGGATGTCATGTTCT 
ACCCTCTCCAAGAGCACTACC^TCTCTCTCAAAGGCT 

ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCTACGTGGC 
CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 

35 GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACTTCTCTTCATGTATCAAA 
TACCCTTCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTTGT^ 
CTTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTTCITATCTTAATTGCGTCCTACACGGTCATCCTATGCTCCCrGAAGTCT 
TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 

40 TATTGTTCTTTGTCCCCTGTATTTTCTTGTACATGAGGCCTGTGGTCACTCACCCCATAGAC 
AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 



45 AOLFR5 sequences: 

MGKENCXTVAEFILLGLSDVPELRVCX^ 

LSSVDFCYSSIIVPKMLANIFNKDKM^ 

LYTVTMSWKWVEIASCCYFCGTV^ 

ETLLFLVATLNESVTMIILTSYLL^^ 
50 SSGNSGDADKVATVFYTWIPMLNSVIYSLRNKDVKEALRKVM (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACTATCAGATGTCC 

CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGA 

AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCTCCACACCCCCATGTACTTTT 

55 TCCTCAGCCACTTGTCCTCTGTAGATTTCTGCTACTCCT 

GCTAATATCTTTAACAAGGACAAAGCCATCTCCITCCTAGGGTGCATGGTGCAATTCTACT 
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TGTTTTGCACTTGTGTGGTCACTGAGGT^ 

GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCTTGGAAGGTGCGTGTGGAGC 
TGGCTTCTTGCTGCTACTTCTGTGGGACGGTGTGT^ 

AGGATCCCCTTCTATAGATCTAATGTGATTAACCACTTTTTCTGTGATCTACCTCCTG 

5 AAGTCTTGCTTGCTCTGATAT^ 

AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCT 
GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCTTCTCCACCTGTGCTTCCCACCTCACA 
GCTATCACTGTCTTCCATGGAACAGTCCTTTCCATTTATTGCAGGCCCAGTTCAGGCAATA 
GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
10 TGTGATCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCTC 
CAAAATTCACTCCTAG (SEQ ID NO: 10) 



AOLFR6 sequences: 

MMASEKNQSSTPTFILLGFSEYPEIQWLFLW 
1 5 HLSLTDFCFSTWTPKLLENLVVEYRTISFSGCIMQFCFACI^ 
PLLYTTMSQKLCALLVAGSYTWG^ 

QRLCFIIAIFNEVSSLinLTSYMLIFTTIMmRSASGRQKTFSTCAS 
KTSSLIVWASWYTVAIPMLNPLIYSU^NnK^ (SEQ ID NO: 1 1) 



20 ATGATGGCATCTGAAAGAAATCAAAGCAGCAC^^ 

AATACCCAGAAATCCAGGTTCCACTCTTTCTGGTTTTC 

GTGGGGAACTTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 
ACTTTTTCCTTAGTCACTTGTCCTTGACAGACTTCTGTTTTTCC 
CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCTCTTTCT 
25 TTTGTTTTGCTTGCATTTTTGGAGTGACAGAAACTTTCATGTTAGCAGCGATGGCTTATGAC 
CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACTATTATGTCTCAGAAGCTCT 
TCTTCTGGTGGCTGGGTCCTATACATGGGGGATAGTGTGCTCCCTGATACTCACATATTTT 
CTTCTTGACTTATCGTTTTG 

AATTGTTTCTGCCTCCTACTCAGACCCCTATATCAGCCAGAGGCTATGCTTTATTATTGCCA 
30 TATTCAATGAGGTGAGCAGCCTAATTATCATTCTGACATCATATATGCTTATTTTCACTACC 
ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTTTCTCCACCTGTGCCTCCCACC 
TGACAGCCATCACTATCTTCCATGGAACTATCCTTTTCCTTTACTGTGTTCCTAATCCT 
ACTTCTAGCCTCATAGTTACAGTGGCTTCTGTGTTTTACACAGTGGCGATTCCAATGCT 
ACCCATTGATCTACAGCCTTAGGAACAAAGATATCAATAACATGTTTGAAAAATTAGTTGT 
35 CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



AOLFR7 sequences: 
MSWYRLKLMJCEAVLV^ 

AIFLIMYLLAAVGNVLOTAIYSDPRLHTPMYFFLSNLSFMDIC^ 
40 VGOJVQMYFFMAFGNTDSYLLASMAroRLVAI*^ 

FRVUJVISRLSFCASmiKHFFCDTQPVLKLSCSDTSSSQMVVMTETL^ 
TVLRIPSAAGKWKAFSTCGSHLTAVAI^ 
PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 1 3) 



45 ATGAGCTATTTTTACAGGCTTAAGCTTATGAAAGAAGCT 

CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATGGAGATAAAGAA 
CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCTCAGCTGCAG 
AAACCTCTCTTTGCCATCnTCCTCATCATGTACCTGCTCGCTGCGGTGGGGAATGTG 
CATCCCGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACTTTTTTCTC ^ 

50 TGTCTTTCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATGCTGGTGAATTTTCTA 
TCAGAGACAAAGGTTATCTCCTATGTGGGCTGCCTGGCCCAGATGTACTTCTTTATGGCAT 
TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCTG 
CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCTATTGGGT 
. TCTTGCAGCATCTCCCACCTACATTCCCTC 

55 CTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCTGTGCTAAAGCT 

GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTCATTGTGAC 
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CCCCITCCTGTGTATCATCTTCTCCTACCTGC 

CTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCTCACTGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACTCA 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
5 CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 
A (SEQ ID NO: 14) 

AOLFR8 sequences: 

MATSNHSSGAEFILAGLTQRPELQLPLFLIJLGIYVVTWGNLGMIFLI^ 
10 LSFIDLCYSSVITPKMLVNFWEENIISFLECITQLYFFLff 
NIVMSHRVCSIMMAVWSLGFLWATVHTTRMSVI^ 
LLFHGGVNTLATTLAVLISYAITCSSIL^ 

TTMEKEKVSSVFWTIIPMLNPLIYSI^NKDVKNALKKMTRGRQSS (SEQ ID NO: 15) 



1 5 ATGGCTACTTCAAACCATTCITCAGGGGCTGAGTTTATCCTGGCAGGCTTGACACAACGC^ 
CAGAACTTCAACTGCCACTCTTCCTCCTGTTCCTTGGAATATATGTGGTCACAGTG 
GAACCTGGGCATGATCTTCTTAATTGCTCTCAGTTCTCAACTTTACCCTCCAGTGT^ 
TTCTCAGTCATTTGTCITrCATTGATCTCTGCTACTCCTCTGTCATTACC^ 
GTGAACTTTGTTCCAGAGGAGAACATTATCTC 

20 CTTCCITATTTTTGTAATTGCAGAAGGCTACCTTCTGACAGCCATG 

GTTGCTATCTGTCGCCCACTGCTTTACAATATTGTCATGTCCCACAGGGTCTGTTCCATAAT 
GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCATGTCA 
GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATATTCTCCCCTTATT 
GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTGGAGGAGT^ 

25 AATACCTTAGCAACTACACTGGCGGTCCTTATCTCTTATGCTTTCATT^ 
TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCTTTGGCACITGTAGCT 
GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATTTCAAGCCCC 
TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 

30 AGGCAGTCATCCTGA (SEQ ID NO: 16) 



AOLFR9 sequences: 

MIARNNSLVTEFIIAGLTDRPEFWQPFFFLFL^ 
LSFmLCYSSWTPKMLMNFVSKK^ 
35 LYK\TMSHQVCSMLTFAAYIMGLAGAT^^ 

>TEVVVLrV^GTMTWSCriLISYWWTSILHIKSTQGRS 

SSGSMEQGKWSWYTNVWMLNPLIYSLRNK^ (SEQ ID NO: 17) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCT 
40 CAGAGTTCTGGCAACCCTTCTTTTTCCTGTTCCTAGTGATCTACATTGTCACCATGGTAGGC 
AACCTTGGCTTGATCACTCrT^ 

CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCTGTT^ 

GAACTTTGTGTCAAAAAAGAATATTATCTCCAATC 

TTTCTCTTTTTCGTCATCTCTGAATGTTACATGTTGACCTCA^ 

45 GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 
CTTTTGCTGCTrACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGTTTAG 
ACTCACCTTCTGCAGTGCTAATATCATTAACCATTACITGTGTGACATACTCCCCCTCCTCC 
AGCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGT^ 
TATCACGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACTAGCATTC^ 

50 ATATCAAATCCACTCAAGGAAGATCAAAAGCCrTCAGTACTTGTAGCTCT 

TCTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCTTCTGGATCT 
AGCAGGGAAAAGTTTTTTCTGTTTTCTACACTA^ 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 

55 
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AOLFR10 sequences: 
MLARNNSLWEFIIJ^GLTDRPEFRQPL^ 

SFIDLCYSSVFTPKMLMNFVSKKMISYVGCMTQLFFFLFFV1SECYILT 
KVTMSHQVCSMLTFAAYMGLAGATAOT^ 
5 EVVVLIWGINIM\^SCTILISYWIVTSILHIK5TQGRSK^ 

SGSlVffiQGKVSSWYTNVVPMLNPLIYSLRNKDVKVALRK^ (SEQ ID NO: 19) 

ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCTC^ 
CAGAGTTCCGGCAACCCCTCTTTTTCCTGTTTCTAGTGATCTACATTGTCACCATGGTAG^ 
10 AACCTTGGCTTGATCATTCTTTTCGGTCrAAATTCTCACCTCCACACACCAATGTACT 
CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCTGTTTTCACT 
GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACTCAGCT^ 
TTCTCTTTTTTGTCATCTCTGAATC 

GCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCAC 
1 5 TTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGCTTAGA 
CTCACCTTCTGCAGTGCTAATATCATCAACCATTACTTGTGTGACATACTCCCCCTCCTCCA 
GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTATTAAT 
ATCATGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACTAGCATTCT 
TATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACOT 
20 CTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCTTCT 

GCAGGGAAAAGTTTCTTCTGTTTTCTACACTAATGTGGTGCCCATGCTCAATCCT 
ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAGA 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



25 AOLFR11 sequences: 

MTLRNSSSVTEFILVGLSEQPELQIPLFLLF^^ 

FmLCYSCVFTPKMLNDFVSESHSYVGCMT^ 

MVmSPRVCFLLMFGSYWGFAGAMAHTC^ 

SELWFIVVGVITMLSSISIVISYALILSMLCIP^ 
30 FPGSMNHGRFASWYTNVWMLNPSIYSLRNKDDKLALGKTLK^ (SEQ ID NO: 21) 



ATGACTCTGAGAAACAGCTCCTCAGTGACTGAGTTTATCCTTGTGGGATTATCAGAACAGC 
CAGAGCTCCAGCTCCCTCTTTC 

AACTTGGGCTTGATCACCTTAATTGGGATAAATCCTAGCCTTCACACCCCCATC^ 
35 CCTCTTCAACTTGTCCTTTATAGATCTCTGTTATTCCTGTGTGTTTACCCCCAAAATGCTGA 
ATGACTTTGTTTCAGAAAGTATCATCTCTTATGT^ 

TGTTTCTTTGTCAATTCTGAGTGCTATGTGTTGGTATCAATGGCCTATGATCGCTATGTGGC 
CATCTGC\ACCCCCTGCTCTACATGGTCACCATGTCCCCAAGGGTCTGCTTTCTGCTGATGT 
TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATGGCCCACACTGGAAGCATGCTGCGACT 

40 GACCTTCTGTGATTCCAACGTCATTGACCATTATCTGTGTGACGTTCTCCCCCTCTTGCAGC 
TCTCCTGCACCAGCACCCATGTCAGTGAGCTGGTATTTTTCATTGTTGTTGGAGTAATCACC 
ATGCTATCCAGCATAAGCATCGTCATCTCTTACGCTTTGATACTCTCCAACATCCTCTGTAT 
TCCTTCTGCAGAGGGCAGATCCAAAGCCTTTAGCACATGGGGCTCCCACATAATTGCTGTT 
GCTCTGTTTTTTGGGTCAGGGACATTCACCTACTTAACAACATCT^ 

45 CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGGTTCCCATGCTTAACCCTTCGATCT 
ACAGTTTGAGGAATAAGGATGATAAACTTGCCCTGGGCAAAACCCTGAAGAGAGTGCTCr 
TCTAA (SEQ ID NO: 22) 

AOLFR12 sequences: 
50 MEIWHNPDNCNVLNFITADKKNKIU^ 

LGLSSRPEDQKPLFAWLPIYLITVIGNLLII^ 

NFIiJETKTISYGECLTQMYFFIAFGNTDSYL^ 

FCffHFHSLLHILLTNQLffCASN^ 

SYLRILITVLKIPSAAGKRKAFSTCGSHLTWTLFYGSISYVYF 
55 MD^FrYSLRNTONIKQGLAKIAlHRMKCQ (SEQ ID NO: 23) 
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ATGGAAAGAAACCACAATCCAGATAATTGTAA^ 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCITrAGGTGAACCCACAACTATGGGAAGAAATAACCTAACAAGACC 
ATTCATCCTCCTTGGACTCTCCT^ 
5 TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 
CACTCGTCTCCAGACGCCCATGTACTTCTTTCTA 

ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACTITITCTTAGCCTTTGGAAAC^ 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
10 CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCTCTCCTTCTGCATTCCACATTTT 
CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCCAATGTCATCCA 
TCACTTITTCTGCGATGATCAACC^GTGCT 

AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATTTAAGAATCCTCATCACT^ 
1 5 GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCTGTTTTATGGAAGCATTAGCTA 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAGCAACAATTATCTAC 
ACCGTACTGACTCCTATGCrAAATCCATTTATCTATAGTCTGAGGAACAAAGACA^ 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 



20 AOLFR13 sequences: 

MDQKNGSSFTGHLLGFSDRPQLELVL^ 
SFIJDLCYTTGIWQLLV^RGADKSISYGGCVVQLYISL^ 
HYTVVMHPCLYVLMASTSWVIGFANSLLQTVLILLLTLCGRNKLEOT 
MNESELFFVSVTILLWVALITFSYSQrVRAVVRIKSATGQRKVFGTCGSHL 
25 LQPGNNYSQDQGKXISLFYTIITPMINPLIYTLRNK^ (SEQ ID NO: 

25) 



ATGGATCAGAAAAATGGAAGTTCTTTCACTGGATTTATCCTACTGGGTTTCT 
CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcT^ 
30 AACAAAACCATCATTGTATTATCTCACTTGGACCC 
CTTCTCCAACCTAAGCTTTTTGGATCT 

TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CTCTCTAGGCTTGGGATCTACAGAATGCGTTCTCTTAGGAGTGATGGCATTTGACCGCT 
GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAGTCATGCACCCTTGTCTGTATGTGCTGA 
35 TGGCTTCTACTTCATGGGTCATTGGTTTTGCCAACT 

CTTITAACACTTTGTGGAAGAAATAAATTAGAACAOT 

CAAGCTTGCCTGTGTTGACACTACTATGAATGAATCTGAACTCTTCTTTGTCAGTGTCATTA 
TTCTTCTTGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGTCAGGGCAGTCGTG 
AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
40 GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCTtACCTCCAGCCCGGCAACAACTACT 
TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAACCCC 
CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTTAAGAAGGTGCTCTGK3AAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



45 AOLFR14 sequences: 

MALPLLLSPSCFASSQSLSSRMNSENLTRAAVAPAEFVLLGnKRWDLRVALFLTCLPVYLVSL 
LGNMGMALLIRMDARLHTPMYFFLANLSLLDACTSSA^ 
WAGLADTECCLIAAMAYDRYVAIRNPLLYTTAMSQRLCLALLGASGLGGAV^ 
RI^FCRSRKINSFFCDIPPIIAISCSDTSLNELII^AICGFIQTATVLAITVSYGFIAGAV^ 

50 GSRRAASTGGSHLTAVAMMYGTLIFIVryXRPSSSYALDTDKA^SWYTLVIPSL 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 



ATGGCCTTGCCATTGCTCTTATCTCCCTCCTC 

GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGC 
55 ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCTTCCTGACCTGCCTGCCTGTCTACCTGG 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 
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CACCTATGTACnTCTTCCTGGCCAACCTCTCCCTGCTGGATGCCTGCTATTCCTCCGCCATC 
GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 
CCCTCCAGATGTTTGTCTTTGCAGGTCTGGCTGATACTGAGTGTTGCTTGCTGGCAGCCAT 
GGCCTATGACCGCTACGTGGCCATCAGAAACCCACTTCTCTATACAACAGCTATGTCGCAG 
5 CGTCTATGCCTGGCCTTGCTGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCCTTTGTTC 
ACACAACCCTCACCTTCCGCCTGAGCTTCTGCCGCTCCCGGAAGATCAATAGCTTCTTCTG 
CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACACCAGTCTCAATGAACTCCTTCTCT 
TCGCCATCTGTGGCITCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
1 0 CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCATTTTCATGTACCTG 
CGCCCCAGCTCCAGCTATGCCCTGGACACTGACAAGATGGCCTCTGTGTTCTATACCCTGG 
TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 



1 5 AOLFR15 sequences: 

MRENNQSSTLEFILLGVTGQQEQEDFFY^ 

LVDIFFSSVTIPKMLANHLLGSKSISFGGCLTQMYFMIALGNTDSYIXAAM^ 
YTTIMSPRSCIWLIAGSWVIGNANALPHTLLTASLSFCGNQEVANFYCDITPLLKLSCS 
KMMYLGVGIFSVPLLCIIVSYnW^ 
20 PLTNYSLKJDA\aTVMYTAVTPMLNPFIYSLRN^ (SEQ ID NO: 29) 



ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTCATCCTCCTGGGAGTTACTGGTCAGC 

AGGAACAGGAAGATTTCTTCTACATCCTCTTCCTGTTCATTTACCCCATCACATTGATTGG 

AACCTGCTCATTGTCCTAGCCATTTGCTCTGATGTTCGCCTrCACAACCCCATGT^ 

25 CCTTGCCAACCTCTCCTTGGTTGACATCTTCTTCTCATCGGTAACCATCCCTAAGATGCTGG 
CCAACCATCTCTTGGGCAGCAAATCCATCTCTTTTGGGGGATGCCTAACGCAGATGTATTT 
CATGATAGCCTTGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATGATCGAGCT 
GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCTGGC 
TTATTGCTGGGTCTTGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCTGCTCA 

30 TAGTCTGTCCITCTGTGGCAACCAGGAAGTGGCCAACTC 

CTGAAGTTATCCTGTTCTGACATCCACTTTCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCTCTGTGCCATTACTATGCATCATTGTCTCCTATATTCGAGTCT^ 
AGGTTCCTTCCACCAAGGGCGTGCTCAAGGCCnTCTCCACCTGTGGTTCCCACCTCACGGT 
TGTCTCTTTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCIT^ 

3 5 TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 
CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGA^ 
CTCCTCGTAA (SEQ ID NO: 30) 



AOLFR16 sequences: 

40 MIUWCTLVTEFILLGLTSRM^ 

LSFVDLCFSSNVTPKMLEIFLSEKKSISYPACLVQC^ 
YGSRMSKSVCSFLITWYVYGALTGLMETMWTYNLAFCGPNEINOT 
KELSMFIVAGWNLSFSLFUaSYLYIFPAILKIRSTEGRQKAFSTCGSHLTAVTIF 
PPSKESVEQGKMVAWYTTVIPMLNLira^ (SEQ ID NO: 31) 

45 

ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCOT 
GAATTACAAATTCTCCTCTTCACGCTGTTTCTGGCCATTTACATGGTCACGGTGGCAGGGA 
ACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCTGGCTCCACATGCCCATGTACTTTTTC 
CTGAGCCACTTATCCTTCGTGGATCTGTGCITCTCTTCCAATGTGACTCCAAAGATGCTGG 

50 AGATTTTCCTTTCAGAGAAGAAAAGCATTTCCTATCCTGCCTGTOT 

TTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACAT 
GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCAAGAGTGT 
ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 
ACCTAGCCTTCTGTGGCCCGAATGAAATTAATCACTTCTACTGTGCGGACCCAC 

55 TAAGCTGGCTTGTTCTGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCT 
AACCTTTCTTITrCTCTCTTCATCATATGTATTTCCrAC 
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AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCTCCCATCTGACAG 
CTGTCACTATATTCTATGCAACCCTTITCTTCATGTATCTCAGACCCCCCTCAAAGGAATCT 
GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCTGAACCTTA 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATGA 
5 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 
MLNFTDVTEFILLGLTSRREW 
FVT>VWFSSNVTPKMLENLFSDKKTITYAGCL^ 
1 0 YGSKMSRWCIRLITTPYIYGFLTSLAATLWTYG 

YTMnLAGINFTYSLTVniSYLFILIMLRMRSAEGRQKAFSTCGSHLTAVIIFYGTL 
ESVEQGKMVAWYTTVIPMLNPMIYSUINKDVK^ (SEQ ID NO: 33) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGAGAAT 

15 GGCAAGTTCTCITCITC^^ 

GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCTTAACAACCCCATGTACTTTTTCCTCA 
GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTAAAAT 
CTGTTTTCAGATAAAAAAACAATTACTTATGCTGGTTGTTTAGTACAGTG 
TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATGGCCI^ 

20 TTGGGAATCCTCTGCTTTATGGCAGTAAAATGTCAAGGGTTGTCTGTATTCGACTGATTAC 
TTTCCCTTACATTTATGGl^^ 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCTCATCAAAAT 
GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGATCATACTTGCCGGCATTAACTTC 
ACATATTCCCTGACTGTAATTATCATCTCrTACriTATTCATCCT 
25 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATTATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

30 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLVTLLGNLGM^ 
NLAFVDLCYTSNATPQMSTNIVSEKTISFAGCFrQCYIFIALLLTEFYMLAAMA^ 
LRYSVKTSRRVCICLATFPYWGFSDGLFQAD^TFR^ 
35 EHAMFISAGF^SSSLTrVLVSYAFILAAILRIKSAEGRH^ 

RPPTDKTVEESKIIAWYTFVSPVLNPLIYSLRNKDVKQAIXNVLR (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTTGGGCTCACAGATTGCC 
CGGAACTCCAGTCTCTGCTTTTTGTGCrGTTTCTG 
40 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCnTCACACGCCCATGTACTTCT 
TCCTCACTAACTTAGCCTTTGTGGAT^ 

GACTAATATCGTATCTGAGAAGACCATTTCCnTrGCTGGTTGCTTTACACAGT 

TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGT 

GGCCATATATGACCCTCTGCGCTAC^GTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG 

45 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTrCCAGGCCATCCTGACCTT 

CCTGACCTTCTGTAGATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATT 
AGCTTTCTTGTTCTGATACTTATGTCAAAGAGCATGCCATGTTCATATCTG^ 
CTCTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCTGCCATCCTCCG 
GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 

50 TGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCAC^ 
GTTGAGGAATCTAAAATAATAGCTGTCTT^ 

TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 
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AOLFR19 sequences: 

METKNYSSSTSGFILIXJLSSNPKLQKPLFAIFLIMYLLTAVGN^ 
SFMDICFTTVIWKMLVNFLSETKIISYVGCLIQMYFFMAF 
YD\^V[KPWHCLLMLLGSCSISHLHSLFRVL1J^ 
5 MVVMTETLAVIVTPFLCTra 

PLSMYSVMKGRVATVMYTVVTPML (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCTTCCTCATCATGTACCTACTCACTGCGGTG 
10 GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
TTTTTCTCAGCAACTTGTCTTTCATGGATATC 

CTGGTGAATTTTCTATCAGAGACAAAGATTATCTCnTATGTGGGCTGCCTGATCCAGATGT 
ACITCTTCATGGCATTTGGGAACACTGACAGCrrACCTGCTGGCCT 

GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCATTGCCTA 
1 5 CTCATGCTATTGGGTTCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCTACTTAT 
GTCTCGCTTGTCTTTCTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCT 
TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTT 
AGCTGTCATTGTGACCCCCTTCCTGTGTACCATCTTCTCCTACCTGCAAATCATCG 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCT 
20 CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATTTTAGGCCTCTGTCCATGT 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
ACCCTTTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGAAGAAATTAAGAC 
ACAGAATTTACTCATAG (SEQ ID NO: 38) 



25 AOLFR20 sequences: 

MVEENHTMK^FILTGFTDHPELKTLLFVVFFAIYLITW 

LALVDSCCACAITPKMLENFFSEGKR1SLYECAVQFVTLCIVETADCFLLAA 

LQYH1MMSKKLCIQMTTGAF1AGNLHSMIHVGLW 

INELVn^SGSVQVFTIGSVLISYLYILLTIFRMKSKEGRAKAFSTCASHFSSVSL 
30 NLLEEGGNDIPAAILFTIVWLLNPFIYSLRNKEVISVLRKILLKIKSQG (SEQ ID NO: 39) 



ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCACC 
CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTTTGCCATCTATCTG 
GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 
35 TTTCTGGGAAATCTGGCTCTTGTGGATTCTTC 
AGAGAACTTCTTTTCTGAGGGCAAAAGGAT^ 

TTTCTTTGCACTGTGGAAACTGCAGACTGCTTTCTTCTGGCAGCAGTGGCCTATGACCGCT 
ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 

40 TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACITrTACT 

GTATAGACTCTCCTGTGTTGACCCTTTCATCAATGAACTGGTTCTATTCATCTTCT 
CAGTTCAAGTCTTTACCATAGGTAGTGTCTTAATATCTTATCTCTATATTCTTCTTACT 
TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTACTTGTG 
CATCAGTTTCATTATTCTATGGA 

45 GAAGGAGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCCT^ 

CTTTCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTCTTAAGAAAAATTCTGCTC 
AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 

AOLFR21 sequences: 
50 MEPRKNVTDF\n^LGFTQNPKEQKVLFV7^ 

TFTOITYSSSISPRLISDLFFGNNSISFQSFMAQLFIEHLFGGSEWLLLVMAYDRYVAIC 
IMRQWVCVLLLWSWVGGFLQSWQLSIIYGLPFCGPNVIDHFFCDMYPLLKLACTD 
WANGGI^CIWLLLLISYGVILHSLKK^^ 

TFSH)KSVSVFYTVITPMLNPLIYTL^NSEMTSAMKKL (SEQ ID NO: 41) 
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TCACCCTCTCCTTCTGTAAGGACAATCAAATAAACTTCTTCTTCTGTGACCTCCCACCCCTG 
CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATCATCTrCTTTGGCAATT 
TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCATCAAGACCATT 
TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCTCACATCA 
5 CTGCTGTGGCCCITITCTTTGGAGCCCTTATCTTCATGTATCTGCAAAGTGGCTC 

TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 
CTCTGATCTACAGCnTAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCTAGGA 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



10 AOLFR25 sequences: 

METGNLTWVSDFVFLGLSQTRELQRPLFLMFLFWITTVMGNILniTW 

LAVLDLCFSSVTAPKML\^LLSEKKTISYQGCM 

RYVTVMNTQLWVGLWATWVGGFV^ 

SLLEFLKISNSGLLDVVWFFLLLMSYLFILVML^ 
15 ARPFTPFPMDKLVSIGHTVMTPMLNPMTVTLRNQDMQAAVRRLG (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCTCTC 
GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTCCTGTTT 

AACATCCTTATCATCATCACAGTGACCTCTGATTCCCAGCTCCACACACCCATGTACTTTCT 
20 GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCTTCAGTCACTGCTCCCAAAA^ 

TGGACCTCCTCTCTGAGAAGAAAACCATCTCTTACCAGGGCTGCATGGGTCAGATCTTCTT 
CTTCCACTITrTGGGAGGTGCCATGGTCTTCTTCCTCTCAGTGATGGCCTTTGACCGCCTCA 
TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 
GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCTCTGATGCTC 
25 CCACTGCCC1TCTGTGGCCCCAACATTTTGGATAACTTCTACTGTGATG 

GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCTCAAGATCTCCAACAGTGGGCTG 
CTGGATGTCGTCTGGTTCTTCCTCCTCCTGATGTCCTACTTATTCATCCTGGTGATGCTGAG 
GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 
GGTTTCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCTTCACTCCATTC 
30 TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA (SEQ ID NO; 48) 

AOLFR26 sequences: 

35 MAAKNSSVTEFILEGLTHQPGLRIPLFFIJFLGFYT^ 

LIDFCFSTTITPKMLMSFVSIUCMISFTGCMTQLFFFCFFW 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIM^TFCAD^ 
ELVWIWAVDVGMPIVTVFISYALIL^SILHNSSTEGRSKAFSTCSSHIIW 
LSILPLEQGKVSSLFYTnWVLNPIJYSLRNKDVKVALRRTLGRKIFS (SEQ ID NO: 49) 

40 

ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACACGGTCACCGTC 
CCTGGGCXTGATAACCCTGATTGGGCTGAACTCTC 
TTTTTAACCTCTCTTTAATAGATTTCTG 

45 AGTTTTGTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGACTCAGCTCTTCTTC^ 
CTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTATGACCGCT 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTTGCCAGGTGTGTTTGCTCCTnTG 
TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATCOT 

50 GCTCTCCTGCAACAGCTCTTACATGAATGAGCTGGTGGTCTrTATTGTGGTGGCTG 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCTCCAGCATTCTACA 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCAC^TAATTGTA 
GTTTCTCTTTTCTTTGGTTCTGGTGCTTTCATGTAT 

GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA 
55 TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACTTTGGGCAGAAAAA 
TCTTTTCTTAA (SEQ ID NO: 50) 
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AOLFR27 sequences: 

MPSQNYSnSEFNLFGFSAFPQHLLPILFLLYLLMFLFT^ 

SVSEILFTVAITPRMLADLLSTHHSITFVACANQMFFSFMFGFTHSFLLLVMGYDRYV 
5 YNVLMSPRDCAHLVACTWAGGSVMGMMVTTrVTHLTFCGSNV^ 
SSVTMGVMLVCVTALIGCLFLIILSYWIVAAILR^^ 

LKPKGLHSMYSDALMATTYTVFTPFLSPIIFSLRNOIiG^AINKNF (SEQ ID NO: 

51) 



10 ATGCCTAGTCAGAACTATAGCATCATATCrGAATTTAACCTCTTTGGCTTCTCAGCCTTCCC 
CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCTGTTCACATTGCTGG 
GCAACCTTCTCATCATGGCCACAATCTGGATTGAACACAGACTCCACACACCCATGTACCT 
CTTCTTGTGCACCCrCTCCGTCTCTGAGATTCTGTTCACTGTTG 

TGGCTGATCTGCTTTCCACCCATCATTCCATCACCTTTGTGGCTTGTGCCAACCAGATGTTC 

1 5 TTCTCCTTCATGTTTGGCTTCACTCACTCCTTCCTTCTCCT 

TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CTTGTGGCCTGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
TCCACCTCACTTTCTGTGGGTCTAATGTGATCCACCATTTTTTCTGT^ 
TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 

20 CACAGCCCTGATAGGCTGTTTATTCCTCATCATCCTCT 

TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 

CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCTTTATCTACCTCA^ 

ATTCTATGTACAGTGACGCCTTGATGGCCACCACCT 

CCAATCATTTTCAGCCTAAGGAACAAGGAGCTGAAGAATGCCATAAATAAAAACTTT^ 
25 GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 

MPNFTDVTEFTLLGLTCRQELQVLFFVWI^VYMITLLGMGMIILISISPQLQ 
ADVCFSSNVTPKMLENLLSETKTISYVGCLVQCYFFIAVA^ 
30 YGSKMSRTVCVTlLISVXYXroFSVSLICTLW 

rTMIVIAGINFTYSLSVVLISYTLrVYAVLRMRSADGRR^ 

RPTEESVEQGmVAWYTTVIPMLNPMIYSLRNKDVKEAVNKAITKTYVRQ (SEQ ID NO: 53) 

ATGCCTAATTTCACGGATGTGACAGAATTTACTCTCCTGGGGCTGACCTGTCGTCAGGAGC 
3 5 TACAGGTTCTCTTTTTTGTGGTGTTCCTAGCGGT^ 
GGTATGATCATTTTGATTAGCATCAGTCCTCAGCT 
TCATCTGTCTTTTGCGGACGTGTGCTTCTCCT 

TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCTTGGTGCAGTGCTACTTTTTC^ 
TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 
40 GGCTGCAANCCTCTGCnTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCTCATCT 
CTGTGNNNTATGNNTATGGATTCTCTGTCAGCCTAATATGCACACTATGGACITAT 
ATACTTCTGTGGAAACTTTGAAATCAATCACTTCTATTGTC 

TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTGTTATTGCTGGAATTAACTT 
CACATATTCCCTCTCGGTGGTCCTCATCTCCTACACTCTCATTGTAGTAGCTGTGCTACGCA 
45 TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 
TTCTATGTTTTATGGGACCCCCATCITC 

GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 
TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 

50 

AOLFR29 sequences: 

MMSFAPNASHSPWLLLGFSRAMSYTLLFFLFLAIYLTTILGNVTL 
GLSVIDMGLSWTI^QLLAHLVSHYPTIPAARCLAQFFF 
PUr^ALVMhffiQRCACLLALSWWSILHTMLRVGL\O.PLCWTGDA 
55 ASCSDIHSNELAIFFEGGFI^LGPCALrVl.SYVMGAAILRIJ , SAAGRRRAV 
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TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACTCCTCATCAGTCACACCTGTCATGCTG 
ATGAGCTTCCTAAGGAAAGAAACCTCTCTCCCTGTTGCTGGTTGTGTGGCCCAGCTCTGTT 
CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATCATCT 
5 TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCTTGGACATTCATTGGCTGCTTATT 
AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCTGTGACTATTCACCA 
TGAAGCTTGCTTGTTCCCATGATTTTACTTTTGAAATAATTCCAGCTATCT 
ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 
1 0 GCAGTCACTCTGTTCTATGGGACCATTACCTTCATTTATGTGATGCCCAAGTCCAGCTACTC 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 
AAAATATTTTCTTGA (SEQ ID NO: 60) 



1 5 AOLFR32 sequences: 

MNSLKDGNHTALTGFILLGLTDDPIIJIVILFMIILSGNLSIIILM 
AYSSSVTP>MLVNFLVERNTVSYLGCAIQLGSAAFFATVEC^ 

MSTQVSVQLLLVVYIAGFLIAVSYTTSFYFLLFCGPNQVNHFFCDFAPLLELSCSDISVSW 
SSGSITWTVCVIAVCYIYILITILKMRSTEG 
20 DQNKWSVLYTVV1PMLNPLIYSLRNKEIKGALKRELVRKIL (SEQ ID 

NO: 61) 

ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTC 

CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTATCTGGTAATCTCAGCATA 
25 ATTATTCTTATCAGAATTTCTTCTCAGCTCCATCATCCTATGTATTTCTT^ 
GGCTTTTGCTGACATGGCCTATTCATCTTCTGTCACACCCAACATGC^ 
TGGAGAGAAATACAGTCTCCTACCTTGGATC^ 

TGCAACAGTCGAATGCGTCCTTCTGGCTGCCATGGCCTATGACCGCTTTGTGGCAATTTGC 
AGTCCACTGCTTTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACTCTTAGTAG 
3 0 TTTAC ATAGCTGGTTTTCTCATTGCTGTCTCCTATACTACTTCCTTCT 
GTGGACCAAATCAAGTCAATCATTTTTTC 

TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCITCTGGATCCATCATTGTGG 
TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCTCACTGTGGTTACCCTGTT 
35 CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACTGACCAGAAC 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACTTTCT 
ATGATGCITGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 



40 AOLFR34 sequences: 

MLEGVEHLLLLLLLTDVNSK^LQSGNQTSVSHFILVGLHHPPQLGAPLFLA^ 
LIILWLVDIRIIIRPMC^ 

ECFLYTLMAYDRFLAICKPLHYATMTHRVCNSIALGTWLGGTmSLFQTSF 
DYIFCDn»AMIJU^CADTAINELVTFADIGFlALTCFM^ 
45 CAAHLTVVIVYYWCTFIYLRPCSQEPLDGWAVFYTVI 
HKEVQPH (SEQ ID NO: 63) 

ATGTTAGAGGGTGTTGAGCATCTCCTTCTGCTACTTCTTTTGACAGATGTGAACAGCAAGG 
AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCATTTTGGTGGGCCT 
50 ACCACAGCTGGGAGCGCCACTCTrCTrAGCrrTTCCTrGTC 

GAAATGGGCTCATCATCCTCACTGTCTTAGTGGACATCCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCTCTCCTTCTTGGACATC^ 

TGGCTGGCTTTCTCTTGGGTAGTAGGATTATCTCCTTTGGGGGCTGTGTAA^^ 
TCTTTCCATTTCCTGGGCTGTACTGAGTGCTTCCTTTACACACTCATGGOT 
55 CCTTGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCTGTAACTCCC 
TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACTTTC 
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CCGGCTGCCCTTCTGTGGCCCCAATCGGGTCGACTACATCTTCTGTGACATTCCTGCCATGC 
TGCGTCTAGCCTGCGCCGATACGGCCATCAACGAGCTGGTCACCTTTGCAGACATTGGCTT 
CCTGGCCCTCACCTGCTTCATGCTCATCCTCACnTCCTATGGCTATATTGTAGCTGCCATCC 
TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTTGTGCTGCCCACCTCAC 
5 TGTTGTCATTGTTTACTATGTGCCCTGCACCTTCAmACCTGCGGCOT 

CCCTGGATGGGGTGGTAGCTGTCTITrACACTGTCATCACTCCCTTGCTTAACTCCATCATC 
TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
GTGCAGCCTCACTGA (SEQ ID NO: 64) 



1 0 AOLFR35 sequences: 

MEPimiEVSEFFLKGFSGYPAI^HI^^ 

NI^TLI)ICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAJT^ 
RYHVLMSHRLCVLLMGAAWVLCLLKSV^ 

SVSEDFLLAGSILLLPWLAFICLSYLLILAmRWSAARCCKAFSTCLAHLAV^ 
1 5 LKPKSKEAHISDEVTTVLYAMVTTMLW (SEQ ID NO: 

65) 

ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCITrCTGAAAGGATTTTCTGGCT 
CAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGGTGACCCTCCTGGG 

20 GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACTTC 
TTCCTGGGCAACCTCrCTACCCTGGACATCTGCTACACGCCCACCTTTGTGCCrCTGATGCT 
GGTCCACCTCCTGTCATCCCGGAAGACCATCTCCTTTGCTGTCTGTGCCATCCAGATGTGTC 
TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTA 
CCTGGCCATCTGCCAGCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTG 

25 CTGATGGGAGCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCA 
TGAGGCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGT 
GCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCAT 
CCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGGCCACCA 

TCCTGAGGGTGCCCTCGGCCGCCAGGTGCT^ 
30 GGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCATGTACTTGAAGCCCAAGAGTAAG 
GAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATGCCATGGTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 



35 AOLFR36 sequences: 

MYLVTVLRNLLSIIAVSSDSHPHTPMYFFLSn^ 
CLTQMSFLVLFACr^MFLTVMAYDCT^ 

WIVLQFTFFKNVEISNFVCEPSQLLKIJVSYDSVINSfflYFDNTMFGFL^ 
SSDGKYKAFSACGCHIAWCLFYGTGIGVYLTSAVAP 
40 LRNRDIQSALWRVCmTVESHDLFHPFSCVVEKGQPHSIPTSANPAP (SEQ ID NO: 67) 



ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCTGGCTGTCAGCTCTGACTCCC 
ACCCCCACACACCCATGTACTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGGTTTCACC 
TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGCATAGCAAAGTCATCTCTTATG 
45 GGGGCTGCCTGACACAGATGTCTTTCTTGGTACTTTTTGCATGTATAGTAGACATGTTCCT 
GACTGTGATGGCTTATGACTGCTTTGTAGCCATCTGTCGCCCTCTGCACTACCCAGTCATC 
GTGAATCCTCACCTCTGTGTCTTCTTCGTTTTGGTC 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCTCT 
TTGTCTGTGAGCCATCTCAACTTCTCAAGCnTC 

50 TTCATATATTTTGATAATACTATGTTTGGTT^ 

TATAAAATTGTCCCCTCCATTCTAAGGATTTCATCATCAGATGGGAAGTACAAAGCC^ 
CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCATTGGCGTGTA 
CCTGACTTCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAACAGGGACATTCAAAGTG 

55 CCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGATCTGTTCCATCCTT^ 
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TGTGGTTGAGAAA.GGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQIDNO:68) 



AOLFR37 sequences: 

5 MEKANETSPVMGF\O.LRI^AHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPM 
NI^FII)ICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRW 
LRYSVTMSKAAYMPMAASSWAIGGAASVVHT 
INVISMEVTKVIFLGWVLFISFSYWIITTILRIPSAEGW 

KPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPIIYSLRNKDV^ (SEQ ID 

10 NO: 69) 

ATGGAAAAAGCCAATGAGACCIXXXCTGTGATGGGGTTCGTTCTCCTGAGGCT 

ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 

GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 

15 TTCirCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCC 
CCTGGACAGCTTTTTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTG 
GCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATC 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACACATCCTTG 

20 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCTG 

CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCT 

CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCTGCCCA 
CCTCACCGTGGTGATCGTCnTCTACGGGACCTTATTCTTCATGTATGGGAAGCCTAAGTCT 
25 AAGGACTCCATGGGAGCAGACAAAGAGGATCTTTCAGACAAACTCATCCCCCnTTTCTATG 
GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 



AOLFR38 sequences: 
30 MYLX^VLRNLLnLAVSSDSflLHTPMCFT'LSNLCWADIG 

LTQMSFFVLFACIEDMLLTVMAYDRFVAICHPLHYPVIMOT 

IVLQFTFFKNVEISNFVCDPSQLLNIACSDSVINSIFrVXDSI^ 

SDRKSKAFSTCGSHLAWCIJ^GTGIGV^^ 

NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCV GEKGQPH (SEQ ID NO: 71) 

35 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATCATCCTGGCTGTCAGCTCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCrTCCTCTCCAACCTGTGCTGGGCTGACATCGGTTTCACC 
TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCmGTCCTTTT^ 
40 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCTTCTTAGTTTTGGTGTCCTTTTTCCT 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCTCCAATT 
TTGTCTGTGACCCATCTCAACT^^ 

TTCATATATTTAGATAGTATTATGTTTGGTTTTCTTCCCATTTCAGGGA 

45 GCTAACAATGTCCCCTCCATC^ 

CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCATT 
CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 

50 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGIYTVTWGN^ 
LSFLDFCYSSVITPKMLSGFLCRI3RSISYSGCMQLFFFC^^ 
55 LYRYIMSPRVCSLLVAAVFSVGFTOAVfflG 
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LIFVIGGFNMVATSLTfflSYAFILra 

SSSLTQEKVSSVFyTTVILMLNPLIY (SEQ ID NO: 73) 



ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTTTCAGGATTAACTGAACAAG 

5 CAGAGCTTG&GCTGCCCCTCTTCTGCCTC 

AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACITCATACCCCCATGTACTAT 
TTCCTGAGTAGTTTGTCTTTTTTAGATTTCTGCTAT^ 

ATCAGGGTTTTTATGCAGAGATAGATCCATCTCCTATTCTGGATGCATGATTCAGCTGTTTT 
TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCTGGCAGCCATGGCCTGCGATCGCT 
10 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCITCTCAGTAGGTTTCACTGATGCTGTGATCCATGGAGGTTGTATACT 
CAGGTTGTCTTTCTGTGGATCAAACATCATTAAACATTATTTCTGTGACATTGTCCCT 
TTAAACTCTCCTGCTCCAGCACTrATATTC 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATCCTCACCAG 
1 5 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTGTAGCTCCCACCTGACA 
GCTGTTCTTATGTTTTATGGGTCTCTGATGTCCATGTATCTCAAACCTGCTTCTAGCAGTT 
ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCATGTTGAATCCC 
TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTTT^ 
AAAATATCTTTATCTCCAGGJATAA (SEQ ID NO: 74) 

20 

AOLFR40 sequences: 

MSNATLLTAFILTGLPHAPGLDAPLFGIFL^ 
FIDMWFSTVTWKMLMTLVSPSGRTISFHSCVAQLYFFHFLGSTC 
RYTNMMTGRSCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQ 
25 ANEMVIFVNIGLVASGCFVLIVLSWSIVCSILRIRTSEGRHRAFQTCASHCIW 

RPGSRD ALHG WA W YTTLTPLIW WYTLRNKE\OCKA (SEQ ID NO: 

75) 

ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
30 TGGACGCCCCCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACC 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGACTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACCT 
35 GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 
GCCACCGGCACTTGGCTCAGTGGCTCTCTGCAGTCTGCTGTCCAGACCATATTGACTTTCC 
ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
40 GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCTTTG^ 

CTTGCATGGGGTTGTGGCCGTTTTCTACACCACGCTGACTCCTCTTTTCAACCCTGTTGTGT 
ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 

45 

AOLFR41 sequences: 

MNPENWTQVTSFVLLGFPSSHLIQFLWLGIM 
FSFLELLLVTVVVPKMLWILTGDHTISFVSCnQSYLYFIT^ 

YETLMNGHVCSQLVLASWLAGFLWVLCPTVLMASLPFCGPNGIDHFFRDSWPLLRLSCGDTH 
50 LIJaVAFMLSTLVLLGSLALTSVSYACII^^ 

DlMSEAQSKLLNKGASVLSCnTPLLNPFIFTIJRNDKVQQALREA^ 
(SEQ ID NO: 77) 

ATGAACCCTGAAAACTGGACTCAGGTAACAAGCTITGTCCTT 
55 ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 
CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAGATGTACTTC 
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TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACTGTTGTGGTTCCCAAGATGCT 
TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACTTCTTTCTAGGCACCACTGACTTCTrCCTCTTGGCCGTCATGTCTCTGGAT 
CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
5 TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTGCCCCACTGTCCTCATGGCC 
AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCACTTCTTTCGTGACAGTTGGCCCTTGCT 
CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTTTCATGCTCTCTACGTTG 
GTGTTACTGGGCTCACTGGCTCTGACCtCAGTTTCCTATGCCTGCA 

CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTrGCGCCTCGCATCTTACA 
10 GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 

78) 

15 

AOLFR42 sequences: 
MNPANHSQVAGFVLLGLSQW 

GNLSFLDFCYSSITAPRMLVDLLSGNPTISFGGCLTQLFFFOT 
HYTLIMNQTVCALLMAASWGGFffl 
20 LELLMVSNNGLVTLMCFLVLLGSYTALL 
TRPFRTFPMDKAVSVLYTIVTPMLW 
(SEQ ID NO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCTCAGGTTT 
25 GGGAGCTTCGGTTTGTTTTCTTCACTGTTTTCTCT 
AACCXTCTTATTGTGGTCATAGTGACCTC 

CTTGGGCAATCTTTCTTTCCTGGACTTTTGCTACTCTrCCATCACAG 
TTGACTTGCTCTCAGGCAACCCTACC^^ 

TTCCACTTCATTGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 
30 TTGCCATTTCCCAGCCCCTGCACTACACGCrCATTATGAATCAGACTGTCTGTGCACTCCTT 
ATGGCAGCCTCCrGGGTGGGGGGCTTCATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTGCCTCAGCTGAT 
CAAATTGGCCTGCACAGATACCTTTGTCTTAGAGCTTTTAATGGTGTCT 
GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCTAGTCATGCTCC 
35 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCTTGCATCT^ 

TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

40 

AOLFR43 sequences: 
MQKPQLLWILATSNGNLVHAAYFLLV 
RRLHEPMYIJFI^MLSTIDLVLSSITMPKMASLFLMGIQEIE 
MAFDRFVAICHPLRHASVLTGCTVAKIGLS 
45 DIMKLSCTDTCVNVVYGLFinilW^ 

LVFYWLIGLSVVHRLGGPTSLLHVVMANTYL^ 
(SEQ ID NO: 81) 

ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 
50 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCTGGGGCCTACCATACACTTTTGGCT 
TTCCCACTGTGTTTTATGTATGCCTTGGCCAC^ 

TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTrCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTTTCCT^ 
GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGKTCTGTCAGCCGTG 
55 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCT 

GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCTGACCAG 



74 



WO 01/98526 



PCT7US01/20122 



GGGGTTTGTATTCTTCTTCCCACT^ 

ATACTGTCACACACTCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACAC 
CAGGGTCAATGTGGTTTATGGACTCTrCATCATCCTCTCAGTCATGGGTGTGGACTCTCTCT 
TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCTCTCGGAGGGCA 
5 GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCTGGTCTTCTATGTACC 
CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGCCAAGA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 
NO: 82) 

10 

AOLFR44 sequences: 

MSSCNFTHATFVLIGIPGLEKAHFWGFPLLSMYWAM^ 
MLAAIDIALSTSTMPKJLALFW^ 

RHAAVLNNTVTAQIGIVAVVRGSLFFFPLPLLIKRLAFCHSNVL 
1 5 NVVYGLTAILLVMG\T)VMFISLSYFLiniTVLQLPSKSERAKAFGTCVSffl 
VVHRFGNSLHPIVRVVMGDIYLLLPPVINPIIYGAKTK 
(SEQ ID NO: 83) 



ATGAGTTCCTGCAACTTCACACATGCCACCrTTGTGCTTATTGGTATCCCAGGATTAGAGA 
20 AAGCCC^TTTCTGGGTTGGCTTCCCCCTCCTTTCCATGTATGTAGTGGCAATGTTTGGAAAC 
TGCATCGTGGTCITCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCTCTTTC 
TCTGCATGCTTGCAGCCATTGACCTGGCCTTATCCACATCCACCATGCCTAAGATCCTTG 
CTTTTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCTGTCTTACCCAGATGTTCTTTAT 
TCATGCCCTCTCAGCCATTGAATCCACCATCCTGCTGGCCATGGCCTTTGACCGTTATGTGG 
25 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCTGTGGTCCGCGGATCCCTCTTTTTTTTCCCACTGCCTCTGCTGATCAAGCGGC 
TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCTATTGTGTCCACCAGGATGTAATGAA 
GTTGGCCTATGCAGACACTTTGCCCAATGTGGTATATGGTCTTACTGCCATTCTGCTGGTC 
ATGGGCGTGGACGTAATGTTCATCTCCTTGTCCTATTTTCTGATAATACGAACGGTTCTGC 
30 AACTGCCTTCCAAGTCAGAGCGGGCCAAGGCCTTTGGAACCTGTGTGTCACACATTGGTGT 
GGTACTCGCCTTCTATGTGCCACTTATTGGCCTCTCAGTGGTACACCGCTTTGGAAACAGC 
CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCTCCTGTCATCAA 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

35 

AOLFR45 sequences: 

MLPSMTSTHPAWLLVGIPGLEHLHAWISIPFCFAYTIALLGNCTLLFUQADAA^ 
MIJVTIDLVLSSTTLPKMLAIFWFRDQEINFFACLVQMFFLHSFSINffi 
LHYTTVLTGSLITKIGMAAVARAVTLMTPLPFLLRRFH 
40 SFNNIYGIAVAMFSVVLDLLFVn^YWILQAVLQLASQEARYKAFGTCVSHIG 

SVMHRVARHAAPRVmLLAIFYLLFPPMVNPUYGVKTKQ^ (SEQ ID NO: 

85) 

TGGAAACAAGAGGTAATCITTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATATA 
45 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 
■ GGAGCCATGCTTCCCTCTAATATCACCTCAACACATCCAGCTGTCTTTTTGTTGGTAGGAAT 
TCCTGGTTTGGAACACCTGCATGCCTGGATCTCCATCCCCnTCTGCTTTGCTTATACTCT 
CCCTGCTAGGCAACTGTACCCTTCTCTTCATTATCCAGGCTGATGCAGCCCTCCATGAACCC 
ATGTACCTCTTTCTGGCCATGTTGGCAACCATTGACrTGGTTCm 
50 CAAAATGCTTGCCATATTCTGGTTCAGGGATCAGGAGATCAACTTCTTTGCCTGTCTGGTC 
CAGATGTTCTTCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCTGGCCATGGCCTT 
TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 
TCCTGCTCAGACGCTTCCACTACTGCCXjAGGCCCAGTGATTGCCCATTGCTACTGTGAACA 
55 CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATTGCT 
GTGGCCATGTTTAGTGTGGTGTTGGAC^ 
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TCAGGCAGTTCTCCAGCTTGCCTCTCAGGAGGCCCGCTACAAAGCATTTGGGACATGTGTG 
TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCA TCTCT TCAGTC ATGCA CCG 
TGTAGCCCGCCATGCTGCCCCTCGTGTCCA 

CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
5 CAGTCTATTCCAGAGAAAGAACATGTAGATG^ 

AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCTCACAGATCTACGA 
GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 
TTGTCATAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCTG 
1 0 GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 

MNIKHCGWHMIHTWLNIREDDDSDFKOTIGQIQGLSGNP 
1 5 SRLIXKLYMASPN>nDSTAPVSEF^ 
LHQPLYYLLSLLSLLDIVLCLTVIPKV^ 
YDRYVAICHPLRYPSIITDQFVARAVVFVIARN^ 

KI^CDDITFNQLYQFVAGWTLLGSDLILIVISYSFILKVVLRIKAEGAVAKALSTCGSH^ 
TVLLVLVITNLARKRIPPDWILLNILHHLIPPALNPIW (SEQ ID NO: 

20 87) 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 
GATGACAGTGATTTTAAAAACTiTATTGGACAGATACAGGGCCTCAGTGGAAACCCACACT 
CTACTACGTCTAGAATGTACTTTTTATGTTTCTGTACTTCT 
25 TGGGTCTCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACTCCACTGCCC 
CAGTCTCTGAATTCCTCCTCATCTGCTTC 

CTGCCCCTCAGCCTTCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTGATCACCAT 
CCAGCTGGAGGCCTCTCTGCACCAGCCCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCT 
ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCCTGGCCATCTTCTGGTTTGACCTCAGG 
30 TCGATCAGCTTCCCAGCCTGCTTCCTCCAGATGTTCATCATGAACAGTTTTTTGACCATGGA 
GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 
TACCCGTCTATC^TCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGTTATAGCCCGGA 
ATGCCTTTGTTTCTCTTCCTGTTCCCATGCTTC 

ATAATCAAGAACTGCATCTGCAGTAACCTGTCTGTGTCCAAACTCTCTTGTGATGACATCA 
35 CTTTCAATCAGCTCTACCAGTTTGTGGCAGGCTGGA 

ATTGTTATCTCCTATTCTTTTATATTGAAAGTTGTGCTTAGGATCAAGGCCGAGGGTGCTGT 
GGCCAAGGCCTTGAGCACGTGTGGTTCC^^ 

TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTCAACATCCTGCACCACCTCATTCCCCCAGCTCTGAACCCCATTGTTTATGGTGTGAGA 
40 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 
MSASNITLTHPTAFLLVGIPGLEHLH^ 

MLAAIDLVLSSSAIJKMLAIFWFRDREINFFACIAQMFFLHSFSIMESA^ 
45 PLHYTKVLTGSLITKIGMAAVARAVTLMTPLPFLLRCT 

TSFNNIYGIAVAMFIVVUDLLL\1LSYIFILQAVLLIASQEARYKAFGTCV 
SVMHRVARHAAPHVHILlJ\NFYLLFPPMVNPnYGVKTK (SEQ ID NO: 

89) 



50 ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGC 

GCCTGGAACACCTGCACATCTGGATCTCCATCCCTTTCTGCTTAGCATATACACTGGCCCTG 

CTTGGAAACrGCACTCTCCTTCTCATCATCCAGGCTGATGCAGCCCTCCATGAACCCATG^ 

ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTC 

ATGCTTGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTTTGCCTGTCTGGCCCAGA 
55 TGTTCTTCCTTCACTCC^ 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATCA 
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CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCTrCCT 
GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCTACTGTGAACACATG 
GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 
CCATGTTTATTGTGGTGTTGGACCTGCTCCTTGTTATCCTGTCTT 
5 GCAGTTCTACTGCTTGCCrCTCAGGAGGCCCGCTACAAGGCATTTGGGACATGTGTCTCTC 
ATATAGGTGCCATCTTAGCCTTCTACACAACTGTGGTCATCTCTTCAGTCATGCACCGTGTA 
GCCCGCCATGCTGCCCCTCATGTCCACATCCTC 

CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 
GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 

10 

AOLFR48 sequences: 

MMVDPNGNESSATWILIGLPGLEEAQFWLAFPLC^ 
CMLSGIDILISTSSMPKMLAIFWFNSTTIQFDACLLQMFAIHSLSGME 
PLRHATVLTLPRVTKIGVAAVWGAALMAPLPVTIKQLPFCRSNILSHSYC 
15 RVNVVYGLIVnSAIGLDSLLISFSYLLILKTVT.GLTREAQAKAFGTCVSHVCAWff 

VHRFSKIUIDSPLPVILAMYLLWPVXNPIVYGVKTK^ (SEQ ID NO: 

91) 

ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACTTCATCCTAATAGGCCTCC 
20 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTCCCATTGTGCTCCCTCT 

GTGCTAGGTAACTTGACAATCATCTACATTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATATTTCTTTGCATGCTTTCAGGCATTGACATCCTCATCTCCACCTCATCCATGCCC 
AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGATGCTTGTCTGCTACA 
GATGTTTGCCATCCACTCCTTATCTGGC^TGGAATC 
25 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCACAGTACTTACGTTGCCTCGTG 
TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGCTGCACTGATGGCACCCCTTCCTGT 
CTTCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCATTCCTACTGCCTA 
AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCC^TTGGCCTGGACTCACITCTCATCTCCTTCT 
30 AGACTGTGTTGGGCTTGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTTGCGTCTCTCA 
TGTGTGTGCTGTGTTCATATTCTATGTACCTTTC^ 

GCAAGCGGCGTGACTCTCCGCTGCCCGTCATCTTGGCCAATATCTATCTGCTGGTTCCTCCT 
GTGCTCAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCTTCGA 
CTTTTCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

35 

AOLFR49 sequences: 

MLTTHNVCSWSSFWLTGIPGLESLHVWLSIPFGSM 
LCMIAAIDLVIiJTSTIPKLLGIFWFGACDIGLDACL^ 
NPLRHSMVLTYTWGRLGLVSLLRGVLYIGP^ 
40 GDSRVhn>T^GI^IGFL\aiLDSVAIAASYVMIFRAW 

IAVSSLfflRFGQCVPPPVHTLLANFYLLIPPILOT (SEQ ID 

NO: 93) 

ATGCTCACTTTTCATAATGTCTGCTCAGTACCCAGCTCCTTCTGG 
45 GCTGGAGTCCCTACACGTCTGGCTCTCCATCCCCTTTGGCTCCATGTACCTGGTGGCTGTG 
GTGGGGAATGTGACCATCCTGGCTGTGGTAAAGATAGAACGCAGCCTGCACCAGCCCATG 
TACTTTTTCnTGTGCATGTTGGCTGCCATTGAC 

ACTTCTGGGAATCTTCTGGTTCGGTGCITGTGACATTGGCCTGGACGCCTGCT 
ATGTTCCTTATCCACTGCTTTGCCACTGTTGAGTCAGGCATCTTCCTTGCC^ 
50 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCTCACTTATACAGTGGTG 
GGTCGTTTGGGGCTTGTTTCTCTC^ 

GATCCGCCTGCGGCTGCCCCTTTATAAAACCCATGTTATCTCCCACTCCTACTGTGAGCAC 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGCAGGGTCAATAATGTCTATGGGCTGAGC 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCTATTGCTGCATCCTATGTGATGATTTT 
55 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGCGC 
TTCTCACCTCTGTGCCATCCTGATCTTTTATGTTCCCATTGCTGTT^ 
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ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCC 

CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCTTCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 



5 AOLFR50 sequences: 

MNLDSFFSFLLKSLIMALSNSSWRLPQPSFFLVGIPGLEESQHWIALPLGILYLI^ 
WMDPSLHQSMYLFLSMIAAIDLWASSTAPKAIJVVLLVRAQEIGYTV 
GVLVAMALDRYVAICHPLHHSTILHPGVI^ 
CEHMAVVKLACSETTVNRAYGLTVALLWGLDVLAIGVS 
CGSHVCVILVFYIPGMFSFLTHRFGHHWHHVHVLLAILYI^ 
(SEQ ID NO: 95) 



ATGAATTTGGATTCTTTTTTCTCTTTCCTCCTCAAGTCAT^ 
CAGCTGGAGGCTACCCCAGCCTTCTTTTTTCCTGGTAGGAATTCCGGGTTTAG 
CAGCACTGGATCGCACTGCCCCTGGGCATCCTTC^ 
CCATTCTCTTCATCATCTGGATGGACCC^ 

ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACCCAAAGCCCTTGCAGTGC 

TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCTTCACCCAT 

GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 

TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 

GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTCCTCATTCTGTTGCGAAAACTT 

ATCTTCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 

TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACTGTGGCCnTGCTTGTGGT 

TGGGCTGGATGTCCTGGCCATTGGTGTTTC 

GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTAGCACATGTGGCTGTCATGTTTGTGTCA 
TCCTGGTCTTCTATATCCCGGGAATGTTCTCCTTCCTCACTCACCGCTTTGGTCATCATGTA 
CCCCATCACGTCCATGTTCITCTGGCCATACTGTATCGCCTTGTGCCACCTGCACTCAATCC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



AOLFR51 sequences: 

MCQQ&RDCILLIHHLCINRKKVSLVM^ 

YIIALLGNTUVTATWMDSTRHE^ 

MFFVHLATAVETGLLLTMAFDRYVAICKPLHYKRILTPQVMLGMSM 
HLPFCGSNVVVHSYCEHULARLACADPW 
KTAQLKALSTCGSHVGVMALYY^ 
GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 



ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATTTGTGCATTAACAGGA 

AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 

CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCT 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 

TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTA 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 

CTTTAGTGCTTGTTTCACTCAGATC 

CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGA 
GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACC^ 

GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 

GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATT^ 

GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACT^ 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 

GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 

TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 

CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

CTGGGTTCATGA (SEQ ID NO: 98) 
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AOLFR52 sequences: 

MLGPAYNHTMETPASFLLVGIPGLQSSHLWL 
CFLCVIAAVDIVMASSVWKM^ 
AICKPLHYKRILTPQVMLGMSMAW 
5 IACADPWSSLYSLIGSSLMVGSDVAFIAASYILILRAWDLS 

YLPGMASIYAAWLGQDIWLHTQVLLADLYVIIPATLNPIIYGMRTKQLL^ 
SNLGS (SEQIDNO: 99) 



ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCTTCCTCCTTGTGGGTA 

1 0 TCCC^GGACTGCAATCTrCACATCTTTGGCTGGCTATCTCACTGAGT 

AGCCCTGTTAGGAAACACCCTCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTATGGCCTCCTCCG 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCTCCAT 
ACTCAGATGTTTTTTGTCCACTTAGCCACAGCTGTGGAGACGGGGCTGCT 

15 CTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGAG 

AGTGATGCTGGGAATGAGTATGGCCGTCACCATCAGAGCTGTCACATTCATGACTCCACTG 
AGTTGGATGATGAATCATCTACCTTTCTGTGGCTCCAATGTGGTTGTCCACTCCTACTGTAA 
GCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCAGCAGTCTCTACAGTCTG 
ATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCTGCCT 

20 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAA 

GGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATGGCATCCATCTATGCGG 
CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAGTGCTGCTAGCTGACCTGTACGT 
GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGGAG 
GGAATATGGAGTTATCTGATGCACTTCCTCTTTGACCACTCCAACCTGGGTTCATGA (SEQ 

25 ID NO: 100) 



AOLFR54 sequences: 

MSDSNLSDNHLPDTFFLTGIPGLEAAHFWIAIPFCAMYLVALVGNA^ 
LFLCLISLTDLALSSTTVPKML^ 
30 ICNPLRYTTILNHAVIGRIGFVGLFRSVAIVSPFIFLLRRLPYCGHRVMTHT^ 
NITVNIVYGLTVALIJVMGLJDSILIAJSYGFIIJL^ 

SFLTHRFGHHEVPKHVHIFLANLYVLVPPVLNPILYGAR (SEQ ID 

NO: 101) 



35 ATGTCAGATTCCAACCTCAGTGATAACCATi^CCAGACACCTTCTTCTTAACAGGGATCC 
CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCATCCCTTTCTGTGCCATGTATCTTGTAGC 
ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTGCCATGGACAATGCTCTTCATGCACCT 
ATGTACCTCTTCCTCTGCCTTCTCTCACTCACAGACCTGGCTCTCAGTTCTACCACTGTGCC 
CAAGATGCTGGCCATTTTGTGGCTCCATGCTGGTGAGATTTCCTTTGGTGGATGCCTGGCC 

40 CAGATGTTTTGTGTCCATTCTATCTATGCTCTGGAGTCCTCGATTCTACTTGCCATGGCC^ 
TGATAGGTATGTGGCTATCTGTAACCCATTAAGGTATACAACCATTCTCAACCATGCTGTC 
ATAGGCAGAATTGGCTTTGTTGGGCTATTCCGTAGTGTGGCTATTGTCT^ 
CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACTGTGAGCAT 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTAACTG 

45 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTCAT^ 

CATGCAGTCTTTCACCITCCATCTCATGATGCCCAGCACAAAGCTCTGAGTACCTGTGGCT 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTT 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCTC^ 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATT 

50 TCTAAAACTGCTTCACCTGGGGAAGACTTCAATATGA (SEQ ID NO: 1 02) 



AOLFR57 sequences: 

MSFQVTYMFYLHWTMEKSNNSTLFILL^ 
LfflQPMYFFLNYLSLSDLCYTSTVTPKLMVDLLAERKTISYN^ 
55 AYDRYVAICKPLHYTIIMSRQKCOT 

KIACSNfflMIGLLVIANSGLlALVTFVVLLLSYW 
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APALFIYIRPVTTFSEDKWALFYTIIAPMFN^ 
(SEQ ID NO: 103) 



ATGTCATTTCAGGTGACTrATATGTTCTATCTACACTGGACCATGGAAAAAAGCAATAATA 
5 GCACTTTGTTTATTCTCITGGGGTTTTCCCAAAATAAGAACAT^ 
TTATTTTTGTTTTGCTACATTGCTATTTGG 

GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCTCAATTACCTCT^ 
TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 
CATTTCCTATAATAACTGTATGATACAACTCTTTACCACCCATTTTT^ 
1 0 TCITCATTCTCACAGGGATGGCCTATGAC 

CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 
TTTATACATTCTGCCAGTCAGTTTCTTCT^ 

GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAATTGGCCTGTTCTAATATACACA 
TGATAGGTCTCTTAGTCATTGCTAATTC^ 
1 5 TTGTTGTCTTATGTTTTTATATTGTATACCATCAGAGCATACTCTGCAGAGAGACGCAGCA 
AAGCTCTTGCCACTTGTAGTTCTCATC 
TTCATTTACATTAGACCGGTCACAACATTCTC^ 

CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACTTTTCT (SEQ 
20 H) NO: 104) 



AOLFR58 sequences: 

MFSMTTEALNNFALGCTNLLMTMIPQID^ 
VLLGLSQNPNVQEIVFVWLFVmTVGG 
25 TPmiVDSLYVTKTISFEGCMMQLFAEHF^ 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTO 
FICIINFSIXLVSYAVILLSLRTHSSEGRWKAI^TCGSHIAVVILFFVPCIF 
AIFYIILNPLLNPLrYTFRNKEVKQ (SEQ ID NO: 105) 

3 0 ATGTTCTCAATGAC AACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 
TGACTATGATACCACAAATTGATCrGAAGCAAATTTTCCTTTGTCCTAATTGCAGACTATA 
CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAAA 
ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAAAT^ 
TATTTITGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAAT^ 

35 AGCAGCCCTGCTCTTCTGGTGTCTCCTATGT^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
ACCATCTCTTTTGAAGGCTGCATGA 

AGGTGATTGTCCTCACAGCCATGGCCTATGATGGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
40 GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTrTCCAGCT^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 

ACATCTTTGGCCTCATGGTGGTCATC^ 
. TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCTG 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTT 
45 TATTTGTATATAC^CGACCrCCATCTGCTTTTTCCCTTGACAAAAT 

ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACTTTCAGGAAT 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 106) 



50 AOLFR59 sequences: 

MGDWNNSDAVEPIFIIJ^GFPGLEYVHSWLSn.FCLAYLVAFMGNVm 
SLIJ\VNDLGMS]^TLPTMlJWLW 
PLHYPmXNS\aGKIGLACLLRSLGV^ 
. RTNSIYGLCVVIATLGVDSIFILLSYVLILNTVLDUSREEQLKALNT 
55 MVHRFGKJHI^PIVHILMADrvnLLLPPVLNPIWSW (SEQ ID NO: 

107) 
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ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCT 
GACTGGAGTATGTTCATTCTTGGCTCTCCATCCTCTTC 

ATGGGTAATGTTACCATCCTGTCTGTCATTTGGATAGAATCCTCTCTCCATCAGCCCATGTA 
5 TTACTTTATTTCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTGTCTACACTTC 

TGCTTGCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCTATGCTCAGCT 
GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTTGCTGGCCATGGCCTTTGACC 
GTTTTGTTGCTATCTGCCATCCACTGCACTACCCCACCATCCTCACCAACAGTGTAATTGGC 
AAAATTGGTTTGGCCTGTTTGCTACGAAGCTTGGGAGTTGTAOT 

1 0 GAGACACTATCACTACTGCCATGGCAATGCCCTCTCTCACGCCTTCTGTTTGCACCAGGAT 
GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCTTTGTGTAGTCA 
TTGCCACACTAGGTGTGGATTCAATCTTCATACTTCTTTCTTATGTTCTGA^ 
GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACTCAACACATGTGTATCCCATA 
TCTGTGTGGTGCTTATCTTCTTTGTGCCAGTTATTGGGGTGTCAATGGTCCATCGCTTTGGG 

15 AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCTrCTTCTTCCCCCAGT 
CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGCAGATTCGTCTAGGAATTCTCCACAAG 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

20 MFH'NDTQFHPSSFLLLGIPGLETLJflWIGFPFCAV^ 

MLATTDVGLSTATIPKMLGIFWINLRGIIFEACLTQMFFIHNFTLM 
PLQYSAILTNKWSVIGLGWVRALW^ 
IYGLCAICNLWDITVIALSYVHILCAWRLPTHEPRLKS^ 
FGIOTVPRYIHILLANLYVVWPMLNPVTYGWTK 

25 (SEQ ID NO: 109) 



ATGTTCCTTCCCAATGACACCCAGTTTCACCCCTCCTCCTTCCTGTTGCTGGGGATCCCAGG 
ACTAGAAACACTTCACATCTGGATCGGCTTTCCCTTCTGTGCTGTGTACATGATCGCACTC 
ATAGGGAACTTCACTATTCTACTTGTGATCAAGACTGACAGCAGCCTACACCAGCCCATGT 
30 TCTACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCTCTCAACAGCTACCATCCCTAA 
GATGCTTGGAATCTTCTGGATCAACCTCAGAGGGATCATCTTTGAAGCCTGCCTC^ 
ATGTTTTTTATCCACAACTTCACACTTATC 

ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACAAGGTTGT 
TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCTTTAATTTTCGTCATTCCCT 
35 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACTGTGAGCACAT 
CK3GTCTTGCTCATCTATCTTGTGCCAGCATCAAAATCAATATTATTTATGG 
TTTGTAATCTGGTGTTTGACATCACA 

GTTTTCCGTCTTCCTACTCATGAGCCCCGACTCAAGTCCCTCAGCACATGTGGTTCACATGT 
GTGTGTAATCCTTGCCTTCTATACACCAGCCCTCTTTTCCTTTATG^ 
40 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 
GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 
ATtATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 
(SEQ ID NO: 110) 

45 AOLFR61 sequences: 

MSIINTSWEITTITLVGMPGLEYAHIWISIPIC^ 
AMSDLGLSLSSLPTVLSIFIJWAPETSSSACT^ 

Sn^TTVRVAQIGIWSFKSMLLVXPFPFTLRSLRYCKKNQLSHSYCLHQDVM 
GFFGALCLMVDFILIAVSYTLILKTWGLASKKEELKALNTCVSHICAV 
50 HVSPLINVIMANVLLLWP1JV1KPIWCVKT (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 
GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCnTATTGCT 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCrTGCA 
55 ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTTTGTCrTTAT 
GTGTTAAGCATCTTCCTGTTCAATGCCCCTGAAACTTCTTCTAGTGCCT 
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ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTC 

TAAGAAGCITGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
5 TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCITTTTTGGAGCA 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTGATC 
ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTCAATACTTGTGTTTCACACAT 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCGG 
GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTA 
1 0 TGAAACCAATTGTTTATTGTGTAAAAACTAAACA 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

MFYHNKSIFHPVTFFLIGffGLEDFHM^ 
1 5 AILSTIDLALSATSWRMLGIFWFDAHEIWGACVAQMFLIHAFTGMEA 
APLHYATILTSLVLVGISMCIVIRPVLLTLPMVYLIYRLPFCQAHIIAH 
NGIYGIJVVSFFVLNLVLIGISYVYILRAWRLPSH^ 

HRFGHQIPGYIHILVANLYLIIPPSL (SEQ ID NO: 1 13) . 

20 ATGTTTTATCACAACAAGAGCATATTTCACCCAGTCACATTTTTCCTCATTG 
TCTGGAAGACTTCCACATGTGGATCTCCGGGCCTTTCTGCTCT 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACTTCCTGGCCATTCTTTCCACTATTGATTTGGCCCTTTCT 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAGCTTGTGTGGCCCAGAT 
25 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCT 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTT 

TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTGTGAGCACATGGG 
CATTGCAAAATTGTCCTGTGGAAACATTC^ 
30 CXITCTTTGTTCTGAACCTGGTGCTCAT^ 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 

GAGTCATCTGTGTTTTCTATATCCCTTCAGTCTTCTCrTT 

CAAATACCAGGTTACATTCACATTCTTGTTGCCA 

CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 
35 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSnNTSYVErTTFFLVGMPGLEYAHIWISOT 

AMSDLGLSLSSLPTVLSIFLFNAPEISSNACFAQEFFIHGFSVLESSVLLIMSFDRFLAIHOT 
40 n.TTVRVAQIGrVTSFKSMLLVLPFPFTLRNLRYCKKNQLSHSYCLHQDVM^ 
GFFGALCLMVDFILIAVSYTLILKTVLGIASKKEQLKALNTCVSHICAVIff 
HVSPLINVLMANVLLLVPPLTNPrVOfCVKTKQIRWW (SEQ ID NO: 115) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 
45 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGA 
ACTATTTTCITTCCATGTTGGCTATGTCAGACTTGGGTTTGTC 
GTGTTAAGCAT(nTCCTGTTCAATGCTCCTGAAATTTCATCCAATGCCT 
ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
50 GATTCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCC 
TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCT 
TGTCATGAlAGTTGGK^CTGTTCTGACAACAGAATTGATGTTATCTATGGCTTT^ 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTGATCCT 
55 ACTGGGAATTGCATCCAAAAAGGAGCAGCTTAAGGCTCTCAAT^ 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGITGTCCACCGCITTGCCCG 
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GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCACTGA 

CGAACCCAATTGTTTATTGTGTAAA^ 

GTGTCAACGGAAGATTTAA (SEQ ID NO: 1 1 6) 



AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGLEGL^ 

MLAVTDLGLCLSTLPTVLGIFWFDTREI^ 

HDSTVLTPACIVKMG1^SVLRSAIXIIJ>LPFLLKRFQYCHS 

HIYGLFWACTVGVDSLLFLSYALILRTVI^IASHQERLRALNTCVS 

HRFGEHLPRVVHLFMSYVTLLVPPLMNPUYSIKTKQIRQIU (SEQ ID 

NO: 117) 



ATGACAATTCTTCTTAATAGCAGCCTCCAAAGAGCCACT 

GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCTTCTGCTTCATCTACCTGACAGTTATC 

TTGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATG 

ACTATTTCTTGGGCATGCTAGCTGTCACAGACTrAGGCCTTTGCCTTTCCACAC 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCTGTTTCACTCA^ 

TCTTCTTCATCCACACCTTGTCTTCAATGGAGTCATCAGTTCTGTTATCCATGTCCATTGAC 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTCCACCGTCCTGACACCTGCATGTATTG 

TCAAGATGGGGCTAAGCTCAGTGCTTAGA^ 

CTGAAGCGCTTCCAATACTGCCACTCCCATGTGCTGGCTCATGCTTATTGTCTT^ 
GATCATGAAGCTGGCCTGCTCTAGCATCATTGTCAATC^ 

GCCTGCACCGTGGGTGTGGACTCCCTGCTCATCTTTCTCTCATACGCCCTCATCCTTC 

cgtgctcagcattgcctcccaccaggagcgactccgagccctcaacacctgtgtctctcat 
atctgtggtgtactgctcttctacatccccatgattggcttgtctot 
tgaacatctgk:cccgcgttgtacacctcttcatgtcctatgtgtatctgctggtaccacccc 
ttatgaaccccatcatctacagcatcaagaccaagcaaattcgccagcgcatcattaagaa 
gtttcagtttataaagtca(^aggtgtttttggaaggattaa (seq id no: 118) 



AOLFR65 sequences: 

MAGRMSTSNHTQFHPSSFLLLGPGLEDVHIWIGW 
YYFIAMLDSIDLGLSTATIPKMLGIFWFNTKEISFGGCLSH^ 
AICKPLRYTMILTSKnSLIAGIAVLRSLYNTVWLWLLLRLPFCGHROT 
IKVNIRFGLGNISLLLLDVILIILSYVRILYAWCLPSWEARLKALNTC^ 
THRFGHNIPQYimiLANLYVVWPAL^ (SEQ ID NO: 119) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTCTTCATTCCTACTGCT 
GGGTATCCCAGGGCTAGAAGATGTGCACATTT^ 

CTTGTTGCACTCCTGGGAAACACTGCTCTCTTGTTTGTGATCCAGACrGAG 

ATGAGCCTATGTACTACTTCCTGGCCATGTTGGATTCCATTGACCTGGGCTTGTCTACAGC 

CACCATCCCCAAAATGTTGGGCATCTTCTGGTTCAATACCAAAGAAATATCTTTTGGAGGC 

TGCCTTTCTCACATGTTCTTCATCCATTTCTTCACTGCTATGGAGAGCATTGTGTTGGTGGC 

CATGGCCTTTGACCGCTACATTGCCATTTGCAAACCTCTTCGGTACACCATGATCCTCACCA 

GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTGTTCC 

ACTGGTGTTTCTCCTTCTGAGGCTGCCCTrCTGTGGGCATCGTATCATCCCTCA 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 

CCTTGGCAACATATCTCTCITGTTACTGGATGT^ 

TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGT 
GGTTCTCATATTGGTGTTATCTT^^ 

TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 
TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 

AOLFR66 sequences: 

MSFLNGTSLTPASFILNGIPGLEDVHLWISFPLCTMYSIAJTGNFGLM^ 
ALLSFTDVLMCTSTLPNTLFn^WFNLKEIDFKACIAQMFFVH 
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CFPLRYATILTNSVIAKAGFL^ 

VRVNAIYGLIVALLIGGFDILCITISYTMILQAWSLSSADARQKAFSTCTAHFCAI 
TFFTHHFGGHTIPLHIHIIMANLYLLMPPTMNPIVYG (SEQ 
ID NO: 121) 



atgtcatttctaaatggcaccagcctaactccagcitcattcatccta^ 

gtttggaagatgtgcatttgtggatctccttcccactgtgtaccatgtacagcattgctatt 

acagggaacttcggccttatgtaccrcatctactgtgatgaggccttacacagacctatgt 

atgtcttccttgcccttctrtccttcacagatgtgcrcatgtgcac^ 

actctcttcatattgtggtttaatctcaaggagattgattttaaa 

gttctttgtgcacaccttcacagggatggagtctggggtgctcatgctcatgg 

cactgtgtggccatctgcttccctctgcgttatgccaccatcctcactaattcagtcattgc 

taaagctgggttcctcacttttc^ 

ccaagcgccttccatactgcaagggca^ 

tgtggccaagatatcttgtggtaatgtcagggttaacgccatctatggtttgatagttgcc 
ctgctgattgggggctttgatatcctgt^^ 

agttgtgagtctatcatcagcagatgctcgacagaaggccttcagcacctgcactgcccac 
ttctgtgccatagtcctcacctatgttccagccttctitaccttctttacacaccattttgg 
gggacacaccattcctctacacatacatattattatggctaatctctacctactaatgcctc 
ccacaatgaaccctattgtgtatggggtgaaaaccaggcaggtacgagaaagtgtcatta 
ggttctttcttaagggaaaggacaattctcataacttttaa (seq id no: 122) 



AOLFR67 sequences; 

MSGDNSSSLTPGFFILNGVPGLEATHIWISLPFCF 

LLSFTDVTLCTTMVPNMLCIFWFN^ 

CYPLRYATILT^VLAKAGLATFLRNVMLnp 

FKVNArrGLMVALLIGWDICCISVSYT^ 

FITFTHRFVGHNPNHIHnVANLYLLLPPTMNP 

(SEQ ID NO: 123) 



ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCITrATCTTGAATGGCGTTCCT 

GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTGCT 

GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 

ACTACTTCCTGGCCCTGCTCTCCTTCACTGATGTCACCTTGTGCACCACCATGGTACCT 

ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATTGACTTTAACGCCTGCCTGGCCCAGA 

TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGG 

CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTrACCAACCCTGTCATCG 

CCAAGGCTGGTCTTGCCACCTTCTTGAGGAATGTGAT 

ACCAAGCGCCTGCCCTATTGCCGGGGGAACTTCATCCCCCACACCTACTGTGACCATATGT 
CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGATGGTTGC 
TCTCCTGATTGGTGTGTTTGATATCTGCTGTAT^ 

CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 
CATGTGTTCCATTGTGATCACCTATGTTGCTGCTTTm 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCTTTATCTGCTACTGCCT 
CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCTATGACAAATGA (SEQ ED NO: 124) 



AOLFR68 sequences: 
MTTHRNDTIiSTEASDITXNC 

YYLLSLI^LLDIVLCLTVIPKVLTIFWFDLRPISFPACTLQMYIM^ 

VAICHPOlYPSirrDHFVVKA^MFILTRNVLM 

DDVTINHLYQFAGGWTIJLGSDLILIFLSYTFILRAVIJRLK^ 

LVFVLTHVAKKKVSPDWVLIJS^ (SEQ ED 

NO: 125) 
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ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACTTCCTCnTGAATTGCT 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCTTTTCCT 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCTGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGACATCGTGCTCTGCCTCACTGTCATC 
5 CCCAAGGTCCTGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCTTCCCTGCCT 

CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACTCTGCCCATCCCC 
ATCCTITCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACTGCATCT 

1 0 ATATGTCTGTTTCCAGACTCTCCTGCGATGATGTCACCATCAATCACCm 

GGAGGCTGGACTCTGCTAGGATCTGACCTCATCCTTATCTTCCTCTCCTACACCTTCATTCT 
GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCTCATCCTCTTCTTCAGCACCATCCTTCTGG'll ll'I'GTCCTCACACATGT 
GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 

1 5 CCTGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGC AGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 



AOLFR69 sequences: 

MSYSIYKSTVNIPLSHGVVHSFCHN^ 
20 TIFFFLFLAIYLFTLMGNLGLILW 

KVISFLGCVAQVFLACSFGTTECFLLAAMAYDRYVATTOfPLLYSVSMSP 
LHATIHWATFSLSFCGANEIRRVFCDIPPLIAfSYSDTHTNQLLLFYFVGSIEL 
LAILKMYSAEGRRKWSTCGAHLTGVSIYYGTILFMYVRPSSSYASDHDM 
IYSLRNKDVKI)SMKKMFGKNQVT^ (SEQ ID NO: 127) 

25 

ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 
CTTTTTGTCATAATATGAACTGTAACTTTATGCATATCTTCAAGTTTG 
ATGAAGAATGTCACTGAAGTTACCTTATTTGTACTGAAGGGCTTCACAGACAATCTTGAAC 
TGCAGACTATCTTCTTCTTCCTGTTTC 
30 GGACTGATTTTAGTGGTCA^AGGGATTCCCAGCTCCACAAACCCATGTACTATTTTCTGA 
GTATGTTGTCITCTGTGGATGCCTGCTATTCCTCAGTTATTACCCCAAATATGTTAGTAGAT 
TTTACGACAAAGAATAAAGTCATTTCATTCCTTGGATGTGTAGCACAGGTGTTTCTTGCTT 
GTAGTTTTGGAACCACAGAATGCTTTCTCTrGGCT 

CATCTACAACCCTCTCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACTCATC 
35 AATGCTTCCTATGTTGCTGGCATTTTACATGCTACTATACATACAGTGGCTAC^ 

ATCCTTCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTGTGATATCCCTCCTCTCCTTGCTA 
TTTCTTATTCTGACACTCACACAAACCAGCTTCTACTCTTCTACTrTGTGGGCTCT 
CTGGTCACTATCCTGATTGTTCTGATCTCCT^ 
GTATTCTGCTGAAGGGAGGAGAAAAGTCTTCT^ 
40 GTCAATTTATTATGGGACAATCCTCTTCATGTATGTGAGACCAAGTTCCAGCTATGCrTCG 
GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTCCCTTGCTGAATCCCGTCAT 
CTACAGTTTGAGGAACAAAGATGTAAAAGACTCAATGAAAAAAATGTTTGGGAAAAATCA 
GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 

45 AOLFR70 sequences: 

MDSTFTGYNLYNLQVKTEMDKLSSGL 

YLFTLIGNLGLVVLVIEDSWLHNPMYYFLSVLSF1JDACYSTVVTPK 
TQMLLF\nTFGTTECFLLAAMAYDHWAIYNPLLYSVSMSPRVYWLITASYYAG 
TFSLSFCGSNEIRHWCDMPPLLAISCSDTHTNQLLIJF^ 
50 KGRQKAFSTCGSHLTGVTIYHGmVSYMRPSSSYASDHDirVSD^YTIVIPK^ 
KAVKKMLKLVYK (SEQ ID NO: 129) 



ATGGACTCCACTTTCACAGGCTATAACCTTTATAACCT 

AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 
55 TGTTTATATTGACAGGCTTCACAGATGATTTTGAGCT 

TTTGCAATCTATCTCTTTACCTTGATAGGCAATTTAGGGCTGGTTGTGTTGGTCATTGAGG 
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ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTT^ 

TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAATAAATCC^ 
CATTTATCGGATGTGCAACACAGATGCTTCTTTTTGTTACTTTTGG 
CTCTTGGCTGCAATGGCITATGATCACTATC 
5 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCTGGCATTTTAC 
ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCC 
GCATGTCTTTTGTGATATGCCTCCTCTCCTTGCTATTTCTTGTT 
AGCTTCTACTCTTCTACTTTGTGGGTTCTATTGAGATAGTCACTA 
TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTGCTAAGGGAAG 
10 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAATTCTCGTC 
AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 
ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ED NO: 130) 

15 AOLFR71 sequences: 

MGRttWTNWDFILTG^ 

LSFIDLSYSTVITPKTLANLLTSKY1SFMGCTAQMFFFVFLGAAE 
PVMSKRLCCALVTGPYVISFmSFVNVVWMSRLHFCT 
MIHIIAGSTLMVSLmSA 
20 SYSLGRDQVASVFYTIVIPMLOTLIYSLRNKEVKNALIRVMQR^ (SEQ ID NO: 13 1) 



ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTGTCAGATTCTG 
AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCTGATATACCT 

AATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATTTTT 
25 TCCTTACTCACTTGTCATTTATTGACCTCAGTTACTCAACTGTCATCACACCTAAAACtTTA 
GCGAACTTACTGACTTCCAACTATATTTC 

TGTCTTCTTGGGAGCTGCTGAATGTTTTCTTCTCTCATCAATGGCCTATGATCGCT 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGGCTGTGTTGCGCTCTTGTC 

ACTGGGCCCTATGTGATTAGCTTTATCAACTCCITTGTCAATGTGGTTTGGATGAGCAGAC 

30 TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTTTTCTGCGACACGTCTC^ 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTCCACCC 
TGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCTGAAA 
ATTAATTCCACTTCAGGAAAGCAGAAAGCTTTGTCT^ 
TCACCATCTTTTATGGAACTATGATTTTTACTTATTTAAAAC^ 

35 GGAAGGGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCATGCTGAATCCACTCAT 
TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGCAGAGAAG^ 
GGACTCCAGGTAA (SEQ ID NO: 132) 



AOLFR72 sequences: 
40 MAPENFTRXTEFILTGVSSCPELQIPLFLWLVLYGLTMAGNLGIITLTSV^ 
ALINLGNSTVIAPKMLINFLVKKKTTSFYECATQLGGF^ 
YMVWSRM-CLLLVSLTYLYGFSTAIWSSYWSVSYCSSNIIN^ 
TVWISAATNWGSLUVLVSYFMVLSILKICSSEGRKJK^ 

RS>mSLDTDDKMASWYTLVIPMLNPLIYSLRNKDVKTALQR^ (SEQ ID NO: 

45 133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGT1TATTCTTACAGGTGTCT 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTTCTGGTGCTCTATGGGCTGACCATGGCAGG 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGA(^TCAAACCCCCATGTACTTTT 
50 TCCTGCAACATCTGGCTCTCATTAATCTTGGTAACTCTACTGTCATTGCCCCT 
ATTAACnTTTTAGTAAAGAAGAAAACTACCTCATTCT 
GGTTCTTGTTCITrATTGTATCGGAGGTAATCATGCrGGCTTTG 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCTGCT 
GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTATTGTGGT^ 
55 CTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGA 

GCATTATCTTGCTCTGATACTTACTTACCAGAAACAGTTGTCTTTATATCTGCAGCAACAA 
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ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCT 

AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCTGTGCTTCACATATGATG^ 
CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGTAACCATTC 
ATTGGATACTGATGATAAGATGGCTTCTGTGTTTTACACGTTGGTAATTCCTATGCTGAAT 
5 CCCITGATCTACAGCCTGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATTCATGACA 
AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 

AOLFR73 sequences: 

MNHVVKHNHTAVTKVTEFILMGITDNPGLQAPLFGLFL^ 
1 0 MYFFLRHI^ITDLGYSTVIAPKMLVNFIVHK^ 
AICKPIXY\QIMAEKVLWL^ 
NELELIILIFSGCNLLFSLSIVLISYMFILV^ 

QPKSSHTLAIDKMASWYTLLIPMLNPLIYSL (SEQ ID NO: 135) 

1 5 ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCTTCCTCATCATATA 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTqACCTACTTGGACTCCAAGCTA 
CACACCCCCATGTACTTTTTCCTTAGACATTTGTCAATCACTGATCTTGGTTACT 
CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCACAAAAACACAATTTCTTACAATTGG 

20 TATGCCACTCAGCTAGCATTCT^ 

AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 

GAGAAAGTACTTTGGGTGCTGGTAATTGTTCCCTAT 

TCTCACAATTAAGTTATTTAAACTGTCCXrCT 

GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAATTAATAAT 

25 TTTGATCTTCTCAGGCTGTAAm 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTCCACC 
TGTAGCTCTCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTATTTATTTAC^ 
ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTTATACCCTGTTG 
ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCTCTAA 

30 AGAGAACTTTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

MEQHNLTTVNEFILTGITDIAELQAPLFALFLMIYVISVM 
LAFMDLGYSTTVGPKMLVOTVVDK^ 
35 LYTVMSRRVCQVLVAIPYLYCTFISLLVTIKnTLSFCGYNVISOT 

ILIFAAmLISSLLIVLLSYLLILVAILRMNSAGRQKAFSTCGAHLTW^ 
SFDTDKVASIFYTLVIPMLNPLIYSLRNKDVKYALRRTWNNLCNIFV (SEQ ID NO: 137) 

ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTACGGGAATCACAGAT^ 
40 GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGTGATGG 
GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCTATGTACTT 
TTTTCTCAGACATCTGGCTTTCATGGATCTTGGTTATTCAACAACT 
TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCTTATTATTTTTG 
TTTCTTTCTTGTGTTCATTGGTAGTC 
45 ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 
GCTGGTAGCAATCCCTTACCTCTATTGCACATTCATTTCTCTTCTAGTCACCA^ 
TTACTTTATCCTTCTGTGGCTACAACGTCATTAGTCATTTCTACTG 
TTACCTTTGCTTTGTTCAAATACACATGAAATTGAATTGATAATTCT 
TGATTTGATTTCATCTCTTCTGATAGTTCTTTTATCTTACCTGCTCATCCTTGTAGCCATT^ 
50 CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAGCCCACCTGACAGTG 
GTCATAGTGTTCTATGGGACTTTGCTTTTCATGTACGTGCAGCCCAAGTCCAGTCATTCCTT 
TGACACTGATAAAGTGGCTTCCATATTTTACACCCT 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACITATG 
TAATATTTTTGTTTAA (SEQ ID NO: 138) 

55 
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AOLFR75 sequences: 

MEGKNQTNISEFLLLGFSSWQQQQVLLFA^ 
NLSLVDLCLPSATVPmLLMQTQTQ^ 
CHPLHYSTIMALRLCASLV^ 
5 TSLNQLS\OATVGLIFV\?SVC^^ 

GVYMSPLSNHSTEKDSAASVIFMWAPVLNPFIYSLRNNELKGTLKKTLSM 
GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 



ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCTCCT 

1 0 AACAACAGCAGGTGCTACTCITrGCACTTTTCCT 

AACHTACTCATCTTGCTGGCCATTGGCTCGGATCACTGCOT 
CCTTGCCAATCTGTCCirGGTAGACCTCTGCCTTCCCTCAGCCACAGTC 
TGAACATCCAAACCCAAACCQA^CCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 
CTGTATGATGTTTGCCAATATGGACAATTTTC1TCTCACAGTGATGGCATATGACCGTTAC 

15 GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCTCT 
GGTAGCTGCACCTTGGGTCATTGCCATTTTGAACCCTCTCTTGCACACTCTT 
ATCTGCACTTCTGCTCTGATAATGTTATCCACCATTTCTTCTGTGATATCAACTCTCTCCTC 
CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCTACGGTGGGGCTGA 
TCnTTGTGGTACCTTCAGTGTGTATCCTGGTATCCTATATCCTCATTGTTTCTGCT 

20 AAAGTCCCTTCTGCCCAAGGAAAACTCAAGGCTTTCTCTACCTGTGGATCT 

GGTCATTCTTTTCTATGGAGCAAACACAGGGGTCTATATGAGCCCCTTATCCAATCACTCT 
ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGCACCTGTGTTGAATCCAT 
TCATTTACAGTTTAAGAAACAATGAACTGAAGGGGACTTTAAAAAA 
CGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 

25 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQVPLFIMFTLIYLITLTGNLGMIILILLDSH 
GIGYSSAVTPKVLTGLLIEDKMSYSACAAQMFFCAVFA^ 
30 TTTMTTRVCA(XAIGCYVIGFLNASIQI^ 

VLISSFNVTFALLVTLISYLFILITILKRHTGK^ 

DTDKMSVFYTmiPMLSPIVYTLRNKDVKNAFM^ (SEQ ID NO: 141) 



, ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCITGGTCTAACCAATGCCCCAGAA 
35 CTACAGGTTCCCCTCTTTATCATGTTTACCCTCATCTACCTCATCACT 
GGGGATGATCATATTAATCCTGCTGGACTCTCATCTCC^ 

GTAACCTGTCTCTTGCAGGCATTGGTTACTCCTCAGCTGTCACTCCAAAGGTTTTAACTGG 
GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTGTGCTGCTCAGATGTTCTTTTGT 
GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCTATGACCGCT 

40 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 
TATAGGCTGTTATGTCATTGGTTTTCTGAATGCTTCTATCCAAA 
TCrCTTTCTGCATGTCCAATGTGATTCATCACTTTTTCT 
CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCITGTTCTrATATCAAG 
CTrTTTTGCACTTCTTGTTACCTTGATTTCCTAT 

45 GCACACAGGTAACKjKjATACCAGAAGCCTTTATCT 

TTCTTATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCATTCCATGGA 
CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGTCT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

50 

AOLFR77 sequences: 

MGDVNQSVASDFILVGLFSHSGSRQLLFSLVAVMFVIGL^ 

QLSLFDIGCPMVTIPKMASDFLRGEGATSYGGGAAQIFFLTLMGVAEGVLLVLMSYDRYVAVC 
QPLQYPVIJVERRQVCXIMMGSSWW^ 
55 DTCAYEMALSTSGVLILMIJLSLIATSYGHVLQAVLSMRSEEARHKAVTTC^ 
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AWMYMVPCAYHSPQQDNWSLFYSLW 
(SEQIDNO: 143) 



ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTTCATTCTGGTGGGCCTCTTCAGTCACT 
5 CAGGATCACGCCAGCTCCTCTTCTCCCTGGTGGCTGTCATGTTTGTCATAGGCCTTCTGG 
AACACCGTTCTTCTCTTCTTGATCCGTGTGGACTCCCGGCTCCACACACCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCC^ 
TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTCAAATATTCT 
TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCTTATGACCGTTA 

1 0 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGTACTTATGAGACGCCAGGTATGTCTGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACTTCTTCTGTGAGGTGCCAGCCCTA 
CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 
TGATCCTAATGCTCCCTCTTTCCCTC^ 

15 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATCA 
CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCTACCA 
CAGTCCACAGCAGGATAACGTGGTTTCCCTCTTCTATAGCCTTGTCACCCCTACACTCAAC 
CCCCTTATCTACAGTCTGAGGAATCCGGAGGTGTGGATGGCTTTGGTCAAAGTGCTTAGCA 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 

20 

AOLFR78 sequences: 

MSPDGNHSSDPTEFVIAGLPNLNSARVELFSVFLLVYLLNLTGNVL 
FLGNLSCLEILLTSVIIPKMLSNFLSRQHTISFAACITQFYFYFFLGASEFLLLAVMSAD^ 
PLRYPLIMSGAVCFRVALACWVGGLVPVLGPTVAVAIXPFCKQGAVVQHFFCDSGPLLRLAC 
25 TNTKiaEETDFVIASLVIVSSLLITAVSYGLIVIAVLSIPSASGRQ^ 
FLYVRPSQSGSVDTNWAVTVITTFVTPLL^ 
KCLSEKAVK (SEQ ID NO: 145) 



ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
30 AATCTCAACAGCGCAAGAGTGGAATTATTTTCT 

GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 

GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACTGCTCACTTCTGTCATCA 

AGATGCTGAGCAATTTCCTCTC^ 

ATTCTATTTCTACTTCTTTCTCGGGGCCTCCGAGTTCTTACTGTTGGCTGTCATG^ 
35 ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGGGCTGTGTG 
CTTTCGTGTGGCCTTGGCCTGCTGGGTGGGGGGACTCGTCCCTGTGCTrGGTCCCACAGTG 
GCTGTGGCCTTGCTTCCTTTCTGTAAGCAGGGTGCTGTGGTACAGCACTTCTTCTGCGACA 
GTGGCCCACTGCTCCGCCTGGCTTGCACCAACACCAAGAAGCTGGAGGAGACTGACTTTGT 
CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCTGTGTCCT 
40 TGCTGGCAGTCCTGAGCATCCCCTCTGCTTCAGGCCGTCAGAAGGCCTTCTCTACCTGTAC 
CTCCCACTTGATAGTGGTGACCCTCTTCTATGGAAGTGCCATTTTTCTCTATGTGCGGCCAT 
CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCTATGCCTTACGTAATGAGCAAGTCAAGGAAGCTTTGAAGGA 
CATGTTTAGGAAGGTAGTGGCAGGCGTTTTAG 
45 GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 



AOLFR79 sequences: 

MTPGELALASGNOTPVTKFILQGFSNYPDLQEL^ 

MYFFLNVLSFLDICYSSWTPKLLVNFLVSDKSISFEGCWQLAFFVVHW 
50 FIAICQPLHYGSIMTRGTCLQLVAVSYAFGG 

LACANTATARVVLYWSALVTLLPAAVTLTSYCLVLVAIGRMRSVAGREKDLSTCASHFLA^ 

FYGTVWTYVQPHGSTNNTNGQWSVFYTIIIPMLNPFrY 

(SEQIDNO: 147) 

55 ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCTCTTCGGAGCCATCCTGCTCAT 
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ctatgccataacagtggtgggcaacttgggaatgatggcactcatcttcacagactcccat 

ctccaaagcccaatgtatttcttcctcaatgtcctctcgtttot 

gtggtcacacctaagctcttggtcaacitc 

gctgtgtggtccagctcgccttctttgtagtgcatgtgacagctgagagcttcctgctggc 
5 ctccatggcctatgaccgcttcctagccatctgtcaacccctccattatggttctatcatga 
ccagggggacctgtctccagctggtagctgtgtcctatgcatttggtggagccaactccgc 
tatccagactxjgaaatgtcttc^ 

tactgtgacataccaccccttctccacctggcttgtgccaacacagccacagcaagagtgg 
tcctctatgtcitttctgctctggtcacccritctgcct 
0 gcttggtcttggtggccattgggaggatgcgctcagtagcagggagggagaaggacctct 
ccacttgtgcctcccactttctggccattgccattttctatggcactgtggttttcacct 
gttcagccccatggatctactaacaataccaatggccaagtagtgtccgtcttctacacca 
tcataattcccatgctcaatcccttcatctatagcctccgcaacaaggaggtgaagggcgc 
tctgcagaggaagcttcaggtcaacatctttcccggctga (seq id no: 148) 



AOLFR80 sequences: 

MEGINKTAKMQFFFRPFSPDPEVQMLI^ 
]^AVLEIFYTSSITPLAIj\NLLSMGKTPV^ 
PLRYRLMSWSLCVELLVGSLVLGFLLSLPLTILIF^ 
VHKTALYnSFIVLSIPI^LISISYWIWAILRIRSAEGRQQAYSTCSSHIL 
SSYSPEMGRWSVAYTFITPILNPLIYSIJtNK^^ (SEQ ID NO: 149) 



ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTITCGTCCATTCT 

CTGAGGTCCAGATGCTGATTTTTGTGGTCTTCCTGATGATGTATCTGACCAGCCTCGGTGG 

AAATGCTACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACTTTT 

TCCTGGCTAATCTGGCAGTTCTAGAAATCTTCTATACATCTrCCATCACCCCATTGGCCTT^ 

GCAAACCTCCTTTCAATGGGCAAAACTCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 

TTTTCTTTGTCTTCTTGGGTGGGGCTGATTGTGTCCTGCTGGTAGTCATGGCTTATGACCGG 

TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

AGCTGCTGGTAGGCTCCITGGTGCTGGGGTTCCT 

TTCCATCTCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTGCAGT 
CATGCGCCTGGCTTGTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCTTC 
ATCGTCCTTAGCATCCCCCTCTCATTGATCTCCATCTCCTATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCT 

TTAGTGGTCCTCCTGCAGTATGGCTGCACCAGCTTTATATACTTGTCCCCCAGTTCCAC^ 
CTCTCCTGAGATGGGCCGGGTGGTATCTGTC 
CCCTTGATCTATAGTTTGAGGAACAAGGAACT^ 
AAATTCTAG (SEQ ID NO: 150) 



AOLFR81 sequences: 
MGVKNHSTVTEFLIiSGLTEQAELQLPLF 

I^FLDFCYSSVITPKMMKLWMESHLIVPETRPSPRMMSNQTLW 

LFLYSGALTGNVLITIAJTFNPGLHAPMYFFLLNLATMDnCTSSIMPKAI^ 

MAQLYFLTWAASSELLLLTVMAYDRYAAICHPUTVSSMMSKW 

TGLMLRLDFCGPmqmFFCEWPLLLLSCSSTYVNGVM 

LKVKTAWGRQKAFSTCSSHLTWCMYYTAVF^ 

IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 
ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 
ACCGGGTGTTCTTATTCAGCTGTTTCCT^ 
CTCATCACCITGGCCATCACGTTCAACCCT 

CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 
CTGKjTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCTATI^ 
CGTGGGCTGCATCCTCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 
CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 
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ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 
TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCTTCTGCGAGGTCCCTCCCCT^ 
CTCTCCTGCAGCTCCACCTACGTCAACGGTGTCATGATTGTCCTGGCGGATGCTTTCTA 
GCATAGTGAACTTCCTGATGACCATCGCGTC 
5 GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTGCTCTTCCCACCTCACCGTG 
GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCTACAGCG 
CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 
CATCTATACTTTGAGAAACAAGGAGGTC^ 
AGAAATTAA (SEQ ID NO: 152) 

10 

AOLFR82 sequences: 

MQLNNNVTEFILLGLTQDPFWK 

SDTCLSTSIAPRMRODALLKKTTIS^^ 

SQWVCGVLMAVAWVGSCVHSLVQIFIALSLPFCGPNVINHCFCTLQPLLKQA 
1 5 VSNSGAICAVSYVMLIFSYVIFLHSLRNHSAEVD^^ 

MDKM1AVFYTVGTSFLNPVIYTLKNTC (SEQ ID NO: 153) 



ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTG 
GGAAGAAAATAGTGTTTGTTATTTTTTTG 
20 GCTAATCATTATTAGTGTCAAGGCCAGCCAGGCACTTAAGAACCCAATGTTCTTCTTCC^ 
TTCTACTTATCTTTATCT^ 

TGCCCTTTTGAAGAAGACAACTATCTCCTrCAGC^ 
CATGTCTTTGGCTGCCTGGAGATCTTCATCCTC 

CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTGTGGTGTTTTGATG 
25 GCTGTGGCCTGGGTGGGATCCrGTGTGCATTCTTTAGTTCAGATTTTTCTTG 

GCCATTCTGTGGCCCCAATGTGATCAATCACTGTTTCTGTGACTTGCAGCCCTTG^ 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAGTGG 

GTGCAGTGAGTTATGTCATGCTAATATTCTCCT^ 

CACAGTGCTGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
30 TCTTGTTCTTTGGACCTTGCATATTTATGTACACATGCCCTGCAACCGTATTCCCCATGGAT 
AAGATGATAGCTGTATTTTATACAGTTGGAACATCnTrTCTCAACCCT^ 
GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

35 AOLFR83 sequences: 

MGNWTAAVTEFVT,LGFSLSREVELLLLVLLLPTFLLTLLGNlXnSTVLSCSRL 
SILDILFTSVISPKVLANLGSRDKTO 
TIMRPSVCIGTVVFSWGGFIJSVI^ 
MLSSMVILCCIVLVAYSYTYII^^ 
40 EINKIPLVLSSWTPFLNPFIYTLRNDTVQGVXIWVWVRWG 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTTTTCCCTGAGCAGGG 
AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCTGACTCTTCT 
45 CCTGCTCATCATCTCCACTGTGCTGTCCTGCTCCCGCCTCCACACCCCCATGTACTTCTTCT 
TGTGCAACCTCTCTATCCTGGACATCCTCTTC 
AACTTAGGATCTAGGGATAAAACCAT^ 

ACTTTTTCTTGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTCCTATGACCGTTATGCC 
ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATTGGGACCG 

50 TTGTATTCTCTTGGGTGGGAGGCITCCTGTCTGTGCTCnTrCCAACCAT 

CTGCCCTTCTGTGGCTCCAATATCATTAACCACTTCTTCTGTGACAGTGGACCC^ 
CCTGGCCTGTGCAGACACCACTGCCATCGAGCTGATGGATTTTATGCTTTC^ 
ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCTATACGTACATCATCTTGACCATAGTGCG 
CATTCCITCTGCAAGTGGAA^^ 

55 GTCATCATTCCTAGTGGCATCACTGTGTTTATCTATGTGACTCCCTCCCAGAAAGAATATCT 
GGAGATCAACAAGATCCCTTTGGTTCTGAGCAGTGTGGTGACTCCATTCCTCAACCCCTTT 
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ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 
GACCACCAAGGAAGGGCTTGCTCTTCT^ 
AG (SEQ ID NO: 156) 

5 

AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESREMQHTCFVVFFLFHVLTVLGN^ 
SFADICYPSTTIPKMIADTFVEHKnSFNGCMTQLFSAOT 
TAIMDCRKCGLIAGASWLAGFLHSILQTLLTVQLPFCGPNEIDNFFCDVOT 
10 GIIWANSGMISLASFFILIISYVIILL^^ 

TTLAADKLULFNIVMPPLLNPLIYT^^ (SEQ ID NO: 157) 



ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTTTTTGAGAGCAGAGAGA 
TGCAGCATACATGCTTTGTGGTATTCTTCCTCTT^ 

1 5 CTGGTCATCATCACCATCAATGCTAGAAAGACCCTGAAGTCTCCCATGTATTTCTTCCT 
GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATACCCAAGATG 
ACTTTTGTGGAGCATAAGATCATCTCCTTCAATGGCTGCATGACCCAGCTCTTTTCT 
CTTCTTTGGTGGCACTGAGATCTTCCTCCTTACAGCCATGGCCTATGACCGCTATGTGGCC 
ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 

20 GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCTCACGGTTCAGCTG 
CCTTTTTGTGGGCCCAATGAGATAGACAACTTCTTCTGTGATGTTCATCCCCTGCTCAAG^ 
GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTTTATCC^ 

GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 
25 TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACTTATCATCCTCTITAACATTGTGATGCCACCTTTGCTGAACCCTTTGATC 
GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 

30 AOLFR86 sequences: 

MQLVLLLMFLLWIGNTAPAFSVT^^ 

GNMLIVVTITSSPTLASPVYFFLANLSFn)TFYSSSMAPKLIADSLTC 
LGGV^IILLTVMAYDRYVAJCKPLHNTTIMTRH^ 
GPNVINHFAOTLYPLLEVACTNrYVIGLLW 
35 KALSTCGAHFIVVAIJFFWCIFTYVHPFSTLPIDI^^ 
KLFTW (SEQ ID NO: 159) 



ATGCAATTAGTTCTATTACITATC 

CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCTGGGG 
40 CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTTTGTGGTCTTTTTGCTGATCTATGTGG 
TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGOT 
CCCTGTGTATTTTTTCCTGGCCA^ 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTGCTGCATG 
GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCATTCT 
45 CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 
TCTCTGTGCCATGCTTGTAGGGGTGGCTTGGCTTGGGGGCTTCCTGCATTCATTGGTTCAG 
CTCCTCCTGGTCCTrTGGTTGCCC^ 

CTTGTACCCTTTGCTGGAAGTTGCCTGCACCAATACGTATGTCATTGGTCTGCT 
GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCC 
50 CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 
GCCCACTTCATTGTTGTTGCCTTGTTCTrTGTGCCCTGTATATTTACTTATGTGCA 
TCTACTITACCTATAGACAAAAATATGGCATTATTTTATGGTATTCT 
TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATC^ 
TGGTAA (SEQ ID NO: 160) 

55 
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AOLFR87 sequences: 
MNNIAQLSLGFIDLGIPSVLQOILT^ 
LLGLTQNAEAQKLLFAVFTLIYFLTMVDNLIT^ 
KMIFDLLTEKKTISFSGCMTQLFVEHFFGG^ 
5 LVAMAWVGGFLHAIJQMLLIVWLPFCGPNVIDHFICDLFPLLKLSCTD 
CMLIFSILrTSYVLELCSQRKALSTCAFHIW 
LNPLIYTLRNTEVKNAMKQLWSQIIWGNNLCD (SEQ ID NO: 161) 



ATGAATAACATAGCTCAACTTAGTCTTGGGTTTATAGATTTAGGGATTCCATCAGTGTTAC 
1 0 AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATGTGTCAAAI^ 
TTGTGCTATTCACAGAAAAATCAATTATCCA 

AACATAACGGAATTCATCTTGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCT 
TTGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAACCTAATCATTGTGGTC 
ATCACCACCAGCCCAGCCCTGGACTCCCCCGTGTATTTTTTTCTGTCTTTCTTTTCCTTCAT 
15 AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACTTACTCACTGAAAAG 
AAAACTATTTCCTTCAGTGGGTGCAT^^ 

TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCTGCAAGCCCCT 

GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 

GGGGGATTTCTTCACGCTCTGATTCAAATGCITTTAATAGTCTGGCT 

20 CAATGTCATTGACCATTTCATCTGTC^ 

CTCACGTCTTTGGACTCTTTGTTGCCGCCAACAGTGGGCTGATGTGTA^ 
ATTCTTATTACCTCTTACGTCCTAATCCTCTGCTCACAGCGGAAGGCTCTCTCTACCTGCGC 
CTTCCATATCACTGTAGTCGTCCTATTCTTTGTTCCCTGTATATTGGTGTACCTTCGAC 
TGATCACCTTCCCTATTGATAAAGCTGTGTCTGTGTTTTATACTGTG 

25 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCTG 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 

AOLFR88 sequences: 

MWQKNQTSLADFILEGLFDDSLTHLFLFS 
30 LSLMDLMHVSTIILKMATNYLSGKKSISFVGCATQHFLYLCLGGAECFLLAVM 
PLRYAVLMNKKVGLMMAVMSWLGASVNSL 
GDITVYETTVYISSILLLLPIFLOT^ 

YMRPRSQCTLLQNKVGSVFYSIITPTLNSLIYTLRNKI)VAKALRR 
RV (SEQ ID NO: 163) 

35 

ATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTC^ 
CCCTTACCCACCTTTTCCTTTTCTCCTTGACCATGGTGGTCTTC 

AACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACACCAATGTATTTCCT 
GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCTGAAGATGGCT 

40 accaactacctatctggcaagaaatctatctcctttgtgggctgtgcaacccagcacttcc 
tctatttgtgtctaggtggtgctgaatgttttct 

gttgccatctgtcatccactck:gctatgctgtgctcatgaacaagaaggtgggactgatga 
tggctgtcatgtcatggttgggggcatccgtgaactccctaattcacatggcgatcttgat 
gcacttccctttctgtgggcctcggaaagtctaccacttctactgtgagttccca 

45 tgaagttggtatgtggcgacatcactgtgtatgagaccacagtgtacatcagcagcattct 
cctcctcctccccatcttcctgatttctacatcctatgtcttcatcct^ 
gatgcgctcatctgggagcaagagaaatgcctttgccacttgtggctcccacctcacggtg 
gtttctctttggtttggtgcctgcatcttctcctacatgagacccaggtcccagtgcact 
attgcagaacaaagttggttctgtgttctacagcatcattacgcccacattgaattctctg 

50 atttatactctccggaataaagatgtagctaaggctctgagaagagtgctgaggagagat 
gttatcacccagtgcattcaacgactgcaattgtggttgccccgagtgtag (seq id no: 

164) 

AOLFR89 sequences: 
55 MLDPSISSHTXYLHSIJ^QGLRKGTMWQKNQT^ 
GNTLTILLICIDPQLHTPMYFLLSQ^^ 
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CLGGAECFLLAVMSYDRYVAICHPLRYAVLMNKKVGLMMAVMSWL 
PFCGPRKVYHFYCEFPAVVKLVCGDITVYETC 

RNAFATCGSHLTWSLWFGAOTSYMRPRSQCTLLQNKVGSVFYSIOT 
KALRRVLRRDVITQCIQRLQLWLPRV (SEQ ID NO: 165) 

5 

ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCTCCACTCTCTG 

GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTrCATCCTTGAGGG 

GCTCTTCGATGACTCCCTTACCCACCTTTTCCm 

TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 
10 CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAACCAT 
CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCTATCT 
ACCCAGCAOTCCTCTATTTGTG^ 

CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 
GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 
15 TGGCGATCTTGATGCACTTCCCTITCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTGA 
GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCITCCTGATTTCT 

CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 
CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTC 
20 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ID NO: 166) 



25 AOLFR90 sequences: 

MFSMTTEALNNFALGCTNLLMTMIPQIDLKQIFLCT^ 

VLLGI^QNPNVQEIVFV^LFVHftAW 

TPKMIVDSLYVTKTISFEGCMMQL 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTDTH^ 
30 FICTNFSLLLVSYAVILI^LRTHSSEGRWK^ 

ATFYIILNPLLNPLr^TFRNKEVKQAMRRIWNRLMWSDEra (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCAOTGGATGTACCAAOT 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTC^ 

35 CATGATCCCTGTTGGAGCTTTCATCTTTTC^ 

ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAATAGTATTTGTTG 
TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCT 
AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTrCTTGGGCTTCCT 
TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 

40 ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCTTTGCTGAACACTrC 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCrCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCAGCT^ 

TGTCATCAATCACTTTATGTGTGACnTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 
45 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCrGCATCATAAACTTCT 
TTGCTTGTCTCCTATGCTGTCATCTTGCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGT^ 
TATTTGTATATACACGACCTCCATCTGCTTTTTC^ 
ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACTT^ 
50 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTEITLL\FPALLEIRISLFVVLVArr 
55 DILYTTVITPKLLACLLGEEKTISFAGC^ 
MNSRACLLLVLGCWVGAFLSVIJ^TIVV^ 
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SALXOLSSLAFITGSYVYnSTILRP^ 

YDKVAAVLITVVTPLLNPFIYSLRNEKVQEVLRETVNRIMTLIQRKT (SEQ ID NO: 169) 



ATGGGAAACTGGAGCACTGTGACTGAAATCACCCTAATTGCCTTCCCAGCTCTCCTGGAGA 
5 TTCGAATATCTCTCTTCGTGGTTCTTGTGGTAACTTACACATTAACAW 

CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACnTCnTCCTCA 
GTAATTTGTCCTTTCTGGATATCTTATACACCACTGTCATTACCC^ 

CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATATTTCTACT 
TCTTTCTGGGGACGGTGGAGTTTATCCT 
10 TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGACAAGGC 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCCCTOT 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAA 

GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTACATAATTTCTACCATCCTGCGTATCC 
1 5 CCTCCACCCAGGGCCGTCAGAAAGCTTTTTCTACCTGTGOT 

ATTGCCCACGGGAGCAACATCTTTGTGTATGTGAGACCCAATCAGAACTCCTCACTGGATT 
ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCTCTCCTGAACCCTTTTATCTA 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQ ID NO: 170) 

20 

AOLFR92 sequences: 
MI^GTVITEFILLGFPVIQGLQTPLF 
IWYTTTVIPKLLGTFWARTVICMSCCLLQAFFHFW 
TSKLCLQIALSSWWGFTIWCQT^ 
25 TILVIPGSLLFNMSYimSAILRPSATO^ 

INKWSVLNTILTPLLNPFIYTIRNKEVKGALRKAMTCPKTGHAK (SEQ ID NO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTTATCCAAGGCC 
TACAAACACCTCTCTTTATTGCAATCITrcrCA 

30 CTTATTATTGCCACTGTGTGGGCTGAGCCCAGGCTACAAATTCCAATGTACTTCTTCCT^ 
TAACirGTCnTTCTTAGAAATCTGGTACACCACCACAGTCATC.CCCAAACTGCTAGGAACC 
TTTGTAGTGGCAAGAACAGTAATCTGCATGTCCTGCTGCCTGCTGCAGGCCTTCTTCCACT 
TCTTCGTGGGCACCACCGAGTTCTTGATCCTCACTATCATGTCTTTTG 
ATCTGCAATCCCCTTCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 

35 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTTTTGTCAGACGATGCTGCTCATCCAGTT 
GCCATTCTGTGGCAATAATGTTATCAGTCATTTCTACTGTGATGTTGGGCCCAGTTTGAAA 
GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACTTCTCTTTAATATGATTTCTTATATCTACATTCTGTCCGCAATC 
ATTCCTTCAGCCACTGGCCACCAAAAGACTTTCTCTACCTGTGCCT 

40 CTCCCTGCTCTACGGGGCTGTTCTGTTCATC^ 

AGATTAATAAGGTGGTGTCTGTGCTAAATACTATCCTC^ 

TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTrAAGAAAGGCAATGACTTGCCCAAAG 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 



45 AOLFR93 sequences: 

MLMNYSSATEFYLLGFPGSEELHHn^^ 

SALEILVTTirWVMLWGLLLPGMQTIYLSACVVQLFLYLAVGT 
PLRYINniMNIlHTCNFWLVSWWG 
NTLFTEFILFIMAVFVLFGSL^ 
50 VKPKQTQAADYNWWSLMVSWTPFLOT^ (SEQ ID 

NO: 173) 



ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCCTTGGCT^ 
ACTACATCATATCCTTTTTGCTATATT 
55 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCTC 
GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
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GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCT 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTGGACCGTTATG 
TGGCTGTCTGTAACCCTCTGAGGTACAACATCATTATGAACAGACACACCTGCAACTTTGT 
GGTTCTTGTGTCATGGGTGTTTGGGTTTCTTTT^ 
5 AGCTTACTTACTGCAAATCAAATGTGGTGAACAATTTTTT^ 

CAAACTATCCTGCAATAATACTCTTTTCACGGAGTTTATCCTCTTCTT 

TTCTCTTTGGTTCITrGATCCCT 

AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCTC 

TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACGCAGGCA 
1 0 GCTGATTACAATTGGGTAGTTTCC^^ 

CATCTTCACCCTCCGGAATGATAAAGTCATAGAGKjCCCTTCGGGATGGGGTGAAACGCTGC 
TGTCAACTATTCAGGAATTAG (SEQ ID NO; 174) 



AOLFR94 sequences: 

15 METWVNQSYTOGFFLLGIFSHSTADLV^ 

LSQI^LMDLMLVCTNWKMAANFLSGRKSISFVGCGIQIGLFVCLV 
ISHPLHYPILMNQRVCLQrTGSSWAFGIIDGLIQMV^^ 
VDTSIJFEKWACCWMLLFPFSIlVASYAfflLGTVLQMHSAQAWKKALA 
AAMFIYLRPRHYRAPSHDKVASIFYTVLTPMLNPLIYSLRNM 

20 (SEQ ID NO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCTTCCTCTTAGGCATCTTCTCCC 

ACAGTACTGCTGACCTTGTCCTCTTCTCCGTGGTTATGGCGGTCTTCACAGTGGCCCTCT 

GGGAATGTCCTCCTCATCTTCCTCATCTACATGGACCCT 

25 CTTCCTCAGCCAGCTCTCCCTCATGGACCTCATGTTGGTCTGTACCAATGTGCCAAAGATG 
GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCTCCTTTGTGGGCTGTGGCATACAAATT 
GCCTCTTTGTCTGTCTTGTGGGATCTGAGGGGCTCTTGCTGGGACTCATGGCTTATGACCG 
CTATGTGGCCATTAGCCACCCACTTCACTATCCCATCCTCATGAATCAGAGGGTCTGTCTCC 
AGATTACTGGGAGCTCCTGGGCCTTTGGGATAATCGATGGCTTGATCCAGATGGTGGTAGT 

30 AATGAATTTCCCCTACTGTGGCTTGAGGAAGGTGAACCATTTCTTCTGTG 
TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGT^ 

TCTTCATGCTTCTCTTCCCATTCTCCATCATCGTGGCCTCCTATGCTCACATTCTAGGGACT 
GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGCCACCTGCTCCT 
TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTAGGCACTA 
35 CCGGGCCCCCAGCCATGACAAGGTGGCCTCTATCTTCTACACGGTCCTTACTCCCATGCTC 
AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 
GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQ ID NO: 176) 



AOLFR95 sequences: 

40 MLGSKPRVHLYIH>CASQQVSTMGDRG 

GNVGMMTIIMTDPRD^nTMYFFLGNLSFIDLFYSSVIEP 
LLIVTEGFLLAAMAYDRFIAIOSfPLLYSVQMSTRLCTQLVAGSWCGCI^ 
RAVDHFYOTSRPLQRLSCSDLFIHRMISFSLSa^ 
CSSHLGVVSVLYGAWFMYLTPDRFPELSKVASLCYSLVTO 

45 KKNEL (SEQ ED NO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCTCTCAACA 
TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTG 
CTTCAGGGTACGCCCAGAGCTCCACATT^ 
50 TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTGAACAC 
ACCAATGTATTTTTTCCTACKjCAATCTCTCCTTCATTGATCTTTTCTATTCATCTGT^ 
ACCCAAGGCTATGATCAACTTCTGGTCTGAAAACAAGTCTATCTCCTTTGCAGGCTGTGTG 
GCCCAGCTCTTTCTCTTTGCCCTC^ 

TTATGACCGCTTTATTGCCATCTGCAACCCTCTGCTCTACTCTGTTCAAATGTCCACACGTC 
55 TGTGTACTCAGTTGGTGGCTGGTTCCTATTTT^ 

AGCATGACATTTACTTTATCTTTTTGCGCTTCTCGGGCTG^ 
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TCGCCCACTTCAGAGACTGTCTTGTTCTG 

TATCATGTATTATTATCTTGCCTACTATCATAGTCATTATAGTATCTTACATGTATATTGTG 
TCCACAGTTCTAAAGATACATTCTACTGAGGGACATAAGAAGGCCTTCTCCACCTGCAGCT 
CTCACCTGGGAGTTGTGAGTGTGCTGTATGGT^ 
5 AGATTTCCTXSAGCTGAGTAAAGTGGCATC^ 

ATCCTTTGATTTACTCrCTGAGGAACAAAGATGTCCAAGAGGCTCT 
GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 



AOLFR96 sequences: 

10 MCENHTRVTEFILLGFTNNPEMQVSLFIFFLAI^ 

LSLLEVCFTLVMWKMLVT)LVSPRKnSFVGCGTQMYFFFFFGS^ 

LHYSVIMNRSLCLWMAJGSWMSGWVSMLQTAWMMALPFCGPNAVDHFF 

DTTMYEMQALASTLLFMFPFCLILVSYTR^ 

TYIJRPKSNQSPESKKLVSLSYTVITPMLNPnYGLRNNEVKGAVKRTITQ (SEQ 
15 ID NO: 179) 



ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTATTCTTCTTGGTTTTACA^ 
CCGAGATGCAAGTTTCCCTCTTTATTTTTTTCCTGGCCAT^ 
AACTTTCTTATTGTCACAGTTACCAGTGTGGATCTCGCACTTCAAACACCCATG 
20 TCnTCAAAATCTGTCACTTCTTGAAGTATGTTTCACCTTGGTTATGGTGCC 
TAGATCTAGTGTCCCCAAGGAAAATTATCT^ 
CTTCTTCTTCTTTGGCAGTTCTGAATGTTTC^ 

GGCCATCTGTAACCCTCTCCATTATTCAGTCATAATGAACAGGTCCCTATGCTTGTGGATG 
GCCATAGGCTCTTGGATGTCCGGTGTTCCTGTGTCTATGCTACAGACAGCTTGGATGATGG 

25 CCCTTCCTTTCTGTGGACCAAATGCCGTGGACCACTTTTTCTGTGATGGTCCCCCA 

AAACTAGTCACAGTGGATACAACCATGTATGAAATGCAAGCACTTGCCTCCACACTCCTGT 
TTATCATGTTTCCCTTTTGTCTCATTTTGGTTTCCTACACCCGCATTAT 
AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACTTGTTCCTCACACCTCATTGT 
GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCAAACCAGTCC 

30 CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCTAAACCCCA 
TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTCAAA 
AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 



AOLER97 sequences: 

35 MTEFHLQSQMPSIRLIFRRLSLGIUK^ 

LGLTTDPQLQRLLFVVFLGMYTATLLGNLVMFLLIHVSATLHTPMYSLLKSLSFLDFCYSSTW 
PQTLVNFLAKRKVISYFGCMTQMFFYAGFATSEC^ 

ASLIVGSYSAGFLNSLfflTGCIFSLKFCGAHVWHFFCDGPPILSLSCVDTSLCEILLFIFA 
CTLTILISYFLILNTILKMSSAQGRFKAFSTCASHLTAICLFFGTTLFMYLRPRS 
40 VIYTVAHPVLNPLMYSLRNKDVKKALIKVWGRKTME (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAATGCCCTCAATAAGACTCATCTTCAGAAGGCTGT 
CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACTGGAGAAGGATGAAAGGGGCAAACCTGAGCCAAGGGAT 
45 GGAGTTTGAGCTCTTGGGCCTCACCACTGACCCCCAGCTCCAGAGGCTGCTCTTCGTGGTG 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCTCCTGATCCATG 
TGAGTGCCACCCTGCACACACCCATGTACTC^^ 

TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACTTCTTGGCCAAGAGGAAAGTGA 

TCTCTTATTTTGGCTGCATGAC 
50 TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCTGCTCTACT^ 

AACCATCATGTCTCCTGAGGTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 

CTCAATTCTCTTATCCACACTGGCTGTATCTTTAGTCTGAAATTCTGCGGTGCTCATGTCGT 

CACTCAC^CTTCTGTGATGGGCCACCCATCCTGTCCTTGTCnTGTGTAGACACCTCACTGT 

GTGAGATCCTGCTCTTCATTTTTGCTGGTTTCAACCTTTTGAG 
55 ATCTCCTACTTCTTAATTCTCAACACCATCCTGAAAATGAGCTCGGCCCAGGG 

AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTGCCTCTTCTTTGGCACAACACTT 
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TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 

5 AOLFR98 sequences: 

MRGFNKTTWTQFILVGFSSLGELQL^^^ 
LSFSESCVTFVHPQLLVHLLSDTKTISFM^ 
YTLIINKJILGLELISLSGATGFR 

LALFSLSILVIMWFLLILISYGFIVNTILKIPSAEGKKAFVTC^ 
10 SASDKDQLVAVTYTVVTPLLNPLWSIJRNKEVKTALKRV^ (SEQ ED NO: 183) 

ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTC 
TGGGGGAGCTCCAGCTGCTGCTrTTTGTCATCTTTCTTCTCCT 

GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACTCTCCACACTCCCATGTATG 

15 GCTTTCTATTCATCCTTTCATTTTCTGAGTCCT 

TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCTTCATGGCCTGTGCCACCCAGCTGTT 
CTTTTTCCTTGGCTTTGCTTGCACCAACTGCCTCCTCATTGCTGTGATGGGATATGATCGCT 
ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGGGTTGGA 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCT^ 

20 GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACTATTTCTGTGACATGGCACCTGT 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCTTTATTT^ 
CTGGTAATTATGGTGCCTTTTCTGTTAATTCTCATATCCTATGGCTT 

CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTTTGTCACCTGTGCCTCACATCTCACT 
GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAGTCCAAGTCTGC 
25 CTCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCCCTTACTTAAT 

CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTTCTTGGAATC 
CCTGTGGCAACCAAGATGAGCTAA (SEQ ID NO: 184) 



AOLFR99 sequences: 

30 MERVNETVVREVIFLGFSSLARLQQLLFVIFLLLYLFTLGTNA^ 
SEICOTFIIWKMLVDLLSQKKTK^ 

LMGHGVCMGLVAAACACGFTVAQIITSLVFHLPFYSSNQL^^ 
IFMLCTLVLAIPLLLILVS 

SSSQDALISVSYTnTPLFWMT^SLRNKEFKSALCKIVRRTISLL (SEQ ID NO: 185) 

35 

ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCITCCTGCTCCTCT 

AATGCAATCATCATTTCCACCATTGTCCTGGACAGGGCCCTTCATATCCCCATGTACTTCI^ 
CCITGCCATCCTCTCTTGCT^ 
40 TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCATCCAAATGTTT^ 
TTCCTCTTCCTTGGCTGCTCTCACTCCTTTCTGCTGGCAGTCATGGGTTATGATCGTTACAT 
AGCCATCTGTAACCCACTGCGCTACrCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
GTGGCTGCTGCCTGTGCCTGTGGCTTC^ 

CCTGCCTTTTTATTCCTCCAATCAACTACATCACTTCTrCTGTGACATTGCT 

45 AGCTGGCATCTCACCATAACCACHTTAGTCAGAT^ 

CTGGCTATCCCCTTATTGTTGATCTTGGTGTCCTATGTTCACATCCTCTCTGCC^ 
GTTTCCTTCCACACTGGGTAGGTGCAAAGCTTTTTCTACCTGTG 
TCACTGTCCACTATGGCTGTGCCTCCTTTATCTACnTAAGGCCTCAGTCCAACT 
AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAA^^ 

50 TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCTCTTTGTAAAATTGTGAGAAGAACAAT 
TTCCCTGTTGTAA (SEQ ID NO: 186) 



AOLFR101 sequences: 

MDTGNWSQVAEFIILGFPHLQGVQr^LFLLLLLIYLMTVLGNLLIFL 
55 LSFSELGYTAATIPKMLANLLSEKKTISFSGC1X 

HYPTLMTPTLCAEIAIGCWLGGIAGPVVEISLISRLPFCGPNM 
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LVDFVINSCKlLATFLLILCSYVQn^ 

KSYSLDYDQAIAVVYSVLTPFLNPFIYSIJRNKEIKEAVRRQLKE^ (SEQIDNO: 187) 

ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCTCC 
5 AGGGTGTCCAGATTTATCTCrrCCTCTTGTTGCTTCTCAT^ 

AACCTGCTGATATTCCTGGTGGTCTGCCTGGACTCCCGGCTTCACACACCCATGTACCACT 
TTGTCAGCATTCTCTCCTTCTCAGAGCITGGCTATACAGCTGCCACCATCCCTAAGATGCTG 
GCAAACITGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCTCCTGCAGATCTATT 
TCTTTCACTCCCTTGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCTACGATAGGTA 
1 0 TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACTTTGTGCAGAG 
ATTGCCATTGGCTGTTGGTTGGGAGGCTTGGCTGGGCCAGTAGTTGAAATTTCCT^ 
CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCTTTTGTGACTTCCCTCCT 
CTGAGTTTGGCTTGCACTGATACGTCTATAAATC 

CAAGATCCTAGCCACCTTCCTGCTGATCCTCTGCTCCTATGTGCAGATCATCTGCACAGTGC 
1 5 TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCTTCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAGAAGAGCTAC 
TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCCTTCCTCAACC 
CCTTCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQIDNO: 188) 

20 

AOLFR102 sequences: 

mpvgkxv™qseptefvfraftt^ 

flsnlsflelcyttvvwlmlsni^ 

chplhytlimtrelctqmlggalgi^ 

25 DIRVHQAVLYWSILVLTttFL^^^ 

VYLRPRSSTSEDEDSQIALVTTFVTPLLNPLLYSLRNKI)VKGAL ID 
NO: 189) 



ATGCCTGTGGGGAAACTTGTCTTCAACCAGTCT 
3 0 TCACCACAGCCACTGAATTCCAGGTTCTTCTCTTCCTTCTCTTCCTCCT 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCTTCCTGTCCAACCTGTCTTTCCTGGAACTCTGCTACACCACCGTGGTAGTA 
CCCTTGATGCTTTCCAACAT^ 

CCCAAATGTTCITCTTTGTCACCCTCGGCAGCACGGACTGTTTCCT 
35 TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCTTCCCCTCCCTGCAGCTCAC 
CGCCTTAATCTTCACCCrGCCCTTTTGCGGCCACCACCAGGAAATCAACCACTTCCTCT 
ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCGTGAGCATCCTCGTGCTGACCATCCCCITCCTGCTCATCTGCGTCT 
40 TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCTTCTCCACCTG 
CTCCTTCCACCTCACCGTGGTCCTGCTGCAGTATGGCTGCTGCAGCCTCGTGTACCTGCGTC 
CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 
CCCCTTACTCAACCCTTTGCTTTACAGCCTTAGGAACAAGGATGTCAA 
AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ED NO: 190) 

45 

AOLFR103 sequences: 

MAEMNLTLVTEFLLIAFTEYPEWALPLFLLLLFMYLITVLG^^ 
LAFMDVCYSSITWQMLAVLLEHGAALSYTRC 
PLLYVmTQQARLSLVAGAWAGLISALVRTO 
50 QEVLHMFAIFVIPASMVV^ 

NSDQSSEKMIWSVLYTEVIPMLNPLIYSL^ (SEQ ID NO: 191) 



ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTC 

CTGAATGGGCACTCCCTCTCTTCCTCnTGTTATTATTTATGTATCTCATCACCGTATT 
5 5 AACTTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCrCCAATGTATTTCCr 
TCTGAGTCACCTCGCrTTCATGGACGTCTGCTACTCATCTATCACTGTCCCCCAGATGCTGG 
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CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTTACACACGCTGTGCTGCTCAGTTCTTTCT 
GTTCACCTTCTTTGGTTCCATCGACTGCTACCrCTTGGCCCTCAT^ 

TGGCTGTGTGCCAGCCCCTGCTITATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCr 
TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAGTGCCnTGGTGCGGACAGTCTCAGCCTTC 
5 ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCT 
AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTAT^ 
GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTTATCATCGTGGCCATCAT 
GGGGATCCCTGCTGGAAGCCAGGCCAAGACCTTCTCCACCTGCACCTCCCACCTCACTGCT 
GTGTCACTCTTCTTTGGTACCCTCATCTTCATGTACTTGAGAGGTAACTCAGATCAGTCTTC 
1 0 GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 
ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
AAGTTGTCCTAA (SEQ ID NO: 192) 



AOLFR105 sequences: 

1 5 MQGLNHTSVSEFILVGFSAFPHLQLMLFLLFLLMYLFTLLGNLLIMATVWS^ 
ALSITEILYTVAnPRMIADLLSTQRSIAFLACASQMFFSFSFGFraSF^ 
RYNVLMSLRGCTCRVGCSWAGGLVMGMVAnrSAIFHLAF 
VLWAKGVGLVCITALLGCFLULLSYAF^ 

VIYLKPKGPQSPEGDTIJMGITY^ (SEQ ID 

20 NO: 193) 



ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCTTCTCTGCCTTCCC 
CCACCTCCAGCTGATGCTCITCCTGCTGTTCCTGCTGATGTACCTGTTCACGCT 
ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 
25 CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 
GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTrTCCTGGCCrrGTGCCAGTCAGATGTTCTT 
CTCCTTCAGCTTCGGCITCACCCACTCCTTCCT 

TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 
GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTTTC 
30 CACCTCGCCTTCTGTGGACACAAGGAGATCCAC 

GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 

CACGGCCCTGCTGGGCTGTTTTCTCCTCATCCTCCTCTCCTATGCCTTCA 

TCTTGAAGATCCCTTCTGCTGAAGGTCGKjAACAAGGCCTTCT 

CACTGTGGTGGTCGTGCACTATGGCTTTGCCTCCGTCATTTACCTGAAGCCCAAAGGTCC 
35 CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCCTTCCTCA 
GCGCCATCATCTTCAGCCTCAGGAACAAGGAGCT 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 

AOLFR106 sequences: 

40 METANYTKVTEFVLTGLSQTPEVQLVLFVIFLSFYLFILPGMLnCTISLDPHLTS 
FLDIWSSITAPEMLffilTVERiaiSFDGC^ 
TIMNQRLCCILVALSWRGGFIHSnQVALIVR^^ 
ICSSGLISVVCLLALLMSYAFLLALFKKLSGS 

SFSU)KWSVFNTLIFPLIWPIIYTIJ^^ (SEQ ID NO: 195) 

45 

ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCCCAGACTC 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTTGTTCATCCTACCAGG 
AATATCCTTATCATTTGCACCATCAGTCTAGACCCTCATCT 
GTTGGCTAATCTGGCCTTCCTrGATATTTGGTACT 
50 TAGACTTCITrGTGGAGAGGAAGATAATTTCTTTTGATGGATGCATTGCA 
CTTACACTTTGCTGGGGCTTCGGAGATGTTCTTGCTCACAGTGA 

CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCTGTATCCTG 
GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCTCTCATTGTTC 
GACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTGT 
55 CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCCTTCTGGCCTTGTTC^ 
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GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 

ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCAm 

TTCCCTAGATAAAGTGGTGTCTGTGTC 

TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 
5 TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



AOLFR107 sequences: 

MELWNFTLGSGFILVGIL^ 
LSLMDLLFTSVVTPKALADFLRRE^ 
1 0 PLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMHYPFCR^ 
TSRYELMVYVMGVTFLIPSLAAILASYT^ 

ATFMYVLPSSFHSTRQDNIISWYTIVTPALNPLIYSLRNKEVMR^ 
(SEQ ID NO: 197) 

1 5 ATGGAGCTCTGGAACTTCACCTTGGGAAGTG^ 

GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTATACTTGTTGGCCCTGATCAG 
CAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCTC 
CTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTGTCACTCCCAAGGCC^ 
TGCGGACTTTCTGCGCAGAGAAAACACCATCTCCTTTGGAGGKn , GTGCCCTTCAGATGTTC 

20 CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCTATGACAGGT 
ATGTGGCCATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCT 
CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 
ATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACT 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 

25 GACCTTCCTGATTCCCTCTCTTGCTGCTATACTGGCCTCCTATACACAAATTC^ 

TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCITGTCACCTGCTCTTCCCACCr 
GACTGTGGTTGGGATGTTCTATGGAGCTC^^ 

ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTGAA 
TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGG 
30 AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

MCSFFLCQTGKQAKISMGEENQTFVSKFm^ 
SRLHTPMYFFLRNLSFADLCFSTSrVPQVL^ 
35 MSYDRYVAVCKPLYYSTIMTQRVCLWLSFRSWASGALVSLVDTSFTFH^ 

PPALLKLASroTYSTEMAIFSMGVmLAPVSLILGSYWNnSTVIQMQSGEGR^ 

VVVLFYGSGIFTYMRPNSKTTKELDKMISVFYTAVTPMLOT 

FSHRQ (SEQ ID NO: 199) 



40 ATGTGTTCTTTTTTCTTGTGCCAAACAGGTAAACAGGCAAAuAATATCAATGGGAGAAGAAA 
ACCAAACCTTTGTGTCCAAGTTTATCTTCCT 
CCTGCTATTTATCCTTTTCCTCATCATTTATCTGCTGAC^ 
TCATTCTCATCHTCCTGGATTCTC^ 

CCTTTGCAGATCTCTGTTTCTCTACrAGCATTGTCCCTCAAGTO 
45 AAGAGGAAAACCATTTCTITTTATGGGTGTATGACACAGATAATTGTCTI^ 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 
GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCTGTCCTTCAGGTCCT 
GGGCCAGTGGGGCACTAGTGTCTTTAGTAGATACCAGCTTTACTTTCCATC^ 
GGGACAGAATATAATCAATCACTACTTTTG^ 
50 ATAGACACTTACAGCACAGAAATGGCCATCT^ 

CTGTCTCCCTGATTCTTGGTTCTTATTGGAATATTATCTCCACTGTTATCCAG 
GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTCCCATCTTATTGTTGTTGTCCTCTT 
CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 
55 TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGCTTCTCT 
CATAGGCAGTGA (SEQ ID NO: 200) 
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AOLFR109 sequences: 

MIJRNGSIVTEFILVGFQQSS^ 

HLSLLDVCFITTTIPQMLmLVVRDHWSFVCCMTQNTYFWCV 
5 PLNYWHSQKVCVKLVGTAWFFGL^ 
WAIFADAIVVILSPMVLTVTSYVH^ 

PHSTHGPDKDOFSLLYTIITPM^ (SEQ ID NO: 

201) 



10 ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCTCCA 
CTTCCACACGAGCATTGCTCTTTGCCCTCTrCTTGGCCCTCTACAGCCTCA 
AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCTCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCTCTGCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 

1 5 ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCTTGGCnTTCATGGCCTATGA 

TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCTGTGTCA 
GGCTTGTGGGAACTGCCTGGTTCTTTGGGCTGATCAATGGC 

ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTC 

20 TCGTGGTAATTCTCAGCCCCATGGTGCTCACTGTCACTTCCTATGTGCACATCCTGGCCACC 
ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCTACTTGTGCCTCTCACC 
TGACTGTGGTCATCTTTCTCTACACTTCAGCTATGTTCTCTTACATGAACCCCCACAGCACA 
CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCCATGTGCA 
ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 

25 GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 

MKIANNTWTEFILLGLTQSQDIQLLWVLILIFYLIILPGN^ 
DASYSFIVAPRMLVDFLSEK^^ 
30 VMNPRACYAMMLALWLGGFVHSHQVVH 

LMVFNSGLMTLLCFLGLIASYAVILCHVRRAASEGKNKAM 

RALPADKMVSLFHTVIFPLMNPMIYTLRNQEVKTSMKR^ (SEQ ID NO: 

203) 

35 ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCTGACTCAGTCTC 
AAGATATTCAGCTCTTGGTCTTTGTGCTGAT 
AATTTTCTCATTATTTTCACCATAAGGTCAGACCCT 

TCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCATTGTGGCTCCCAGGATGTTGG 
TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCTCT^ 
40 CTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCTTTGACCGCTAC 
ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 
TGATGTTGGCTCTGTGGCTrGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCT 
CGCTTGCCTTTTTGTGGCCCAAACCAGCT^ 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCTAATGGTCTTCAACAGTGGCCT 
45 GATGACACTCCTGTGCTTTCTGGGGCTTCTGG 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 
TTATACTTCTTATGTTTGGACCTC^ 

GCTGACAAGATGGTTTCTCTCTTTCACACAGTGATCTrTCCATTGATGAA 
TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTA 
50 TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 

MCYTVLn^KEWTLIFYFSLLLFLQriTAIMANLT 
GNVL1TMITTLDHHLHTPVYFFIJCNLSFLDLCLISVTAP 
55 ASAELLLLTVMSFDRYTAICHPLHYDW 

SNMVHQFFCDIPQLLAISCSENIJREIALILlNVVLDFCCFIVin 



102 



WO 01/98526 PCT7US01/20122 



SICLPHLLVVLJFLSTGFIAYLKPASE 
KLTKK (SEQ ID NO: 205) 



ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTT 
5 TTTCCTGCAGATTACTCCTGCAATAATGGCAAATCTC 

TGGGGTTTTCTACCAATAAAAATATGTGCATTTTGCATTCGATTCTCT^ 
TTGTGTGCCCTGATGGGGAATGTCCTCATTATCATGATCACAACTTTGGACCATCATCTCC 
ACACCCCCGTGTATTTCITCTTGAAGAATCTATCT 
ACGGCTCCCAAATCTATCGCCAATTCTTTGATAC 

1 0 TGTTTCCCAGGTCITITrGTTGCTTTCTTCAGCATCTGCAGAGCT 

TGTCCTTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCATGGACAGG 
AGCACCTGTGTCCAAAGAGCCACTGTGTCTTGGCTGTATGGGGGTCTGATTGCTGTGATGC 
ACACAGCTGGCACCTTCTCCTTATCCTACTGTGGGTCCAACATGGTCCATCAGTTCTTCTGT 
GACATTCCCCAGTTATTAGCTATTTOT^ 

1 5 TCCTTATTAATGTAGTTTTGGATTTCTG 

GTCTTCTCTACAGTCAAGAAGATCCCTTCCACAGAAGGCCAGTCAAAAGCCTACTCT 
GCCTTCCACACITGCTGGTTGTGTTATTTCTTTCCACTGGATTCATTGC^ 
GCTTCAGAGTCTCCTTCTATTTTGGATGCTGTAATTTCTGTGTTCTACACTA 
AACCTTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCTCTGGGGATG 

20 TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 

MKFWHGFSSHLNPMFSSFIXYLSLPWINTTIQAWLNLCSLALPVWAM 
SWTCSSSQSSDWMQLCTHLCTTLSVFFPSWS^ 
25 TPWGACECYLLTAMAYDRYLAICRPLHW 

CAYOTIQHIFCDFPPLLSLACKDTSAMLVDFAINA^ 
AFSTCASHIAVVLIFFGSIIFMYV^ 
TIFQKGDKASLAHL (SEQ ID NO: 207) 

30 ATGTGTCAACAAATCTTACGGGATTGCATTCnTCT 

AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCtGCCTC 
CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCnTCACATCTTTGGCTGGCT 
GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTA 

35 TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCITCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTTGTTTCACTCAGATGTTTTTTGTCCACTT^ 
CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCAT 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTrTCTGTGGCTCCAATGTGGTT 
40 GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 
GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
45 TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 
CTGGGTTCATGA (SEQ ID NO: 208) 



AOLFR114 sequences: 

50 MERINHTSSVSEFIIXGI^SRPEDQKTLFVLFLIVYLVTITG 
LTDICFITSVWKMLMNFI^EKKTISYAGCLTQMYFLYAL^ 
HYVTTMSHHHCVLLVAFSCSFPHLHSLLHTLLLNRLTFCDSNV^ 
EIVQMTEAPIVLVTRFLQAFSYIRILTTVLKIPST 

PSTYAVKDHVATIVYTVXSSMLNPFrc^ (SEQ ID NO: 209) 

55 
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ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
GGCCTGAGGACCAAAAGACACT(nTTGTTCTCTTCCTCATCGTGTACCTGGTCACCATAAC 
AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACC^ 
TCTTCTTGAGTTTTCTGTCTCTCACTGATATTTGCTTTACA^ 
5 CTGATGAACirCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGAC 
ATTTTCTCTATGCCTTGGGCAACAGTGACAGCTGCCTTCTGGCAG 

CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACTCACT 

AATCGTCTCACCTTCTGTGACTCCAATGTTATCCACCACTTTCTCTGTGACCTCAGCCCT 
10 GCTGAAATTGTCCTGCTCTTCCATATTTGTCAATGAAATTGTGCAGATGACAGAAGCACCT 
ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCTCTTATATACG^ 
TCTCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCTTCTCCACCTG 
CCGTGGTGACGCTCTTTTATGGAAGCATCTTCTGTGTCTATTTACAGCCCCCATCCACCT 
GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGT^ 
1 5 TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATC 
GATCCTAG (SEQ ID NO: 210) 



AOLFR115 sequences: 
MEGFYLRI^HELQGMGKPGRWQ 
20 LAISSDPHLHTP^rVTFIJU^SLTDACFTSASIPKML 

NCLIAVMAYDRWAICQPIJIYSTSMSPQLCALMLGVCWVLTNCPALM^ 
AIPHFTCDPSALLKIACSDTHVNELMOT 
FSTCGSHLTVVLLFYGSLMGVYLLPPSTYSTER^ 
KLFVSGKTFFL (SEQ ID NO: 211) 

25 

ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACTTCCTCCTrCTAGGACTCT 

AGCCTCTTCTGTTTGGCATCTTCCTTGGCATGTACCTGGTCACCATGGTGGGGAACCTGCTC 
ATTATCCTGGCCATCAGCTCTGACCCACACCTCCATACTCCCATGTACTTCTITCTG 

30 CCTGTCATTAACTGATGCCTGTTTC^ 

ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATATTTCCTCCTTATG 
TTTGGTGGCCTTGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTA 
GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCTGGGTGT 
GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 

3 5 TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAG 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTGTTCCTCACT 
GTTCCCCTCCTGCTGATCGTCTTCTCCTATGTCCGCATTTTCT^ 
ATCTCCTGGAGGGAGATGGAAGGCCITCTCTACCTGTGGTTCTCATCTCA^ 
CTCTTCTATGGGTCTCTTATGGGTGTGTATTTACnTCCrCCA 

40 GGAAAGTAGGGCTGCTGTTCTCTATA^ 

AGCTTGAGGAACAGAGACATGAAGGAGGCITrGGGTAAACTTTT^ 
TTCTTTTTATGA (SEQ ID NO: 212) 



AOLFR1 1 6 sequences : 
45 MDEANHSWSEFWLGLSDSRKIQL^ 

LSnNLVFCSSTAPKMTTOLFRKHKTISFGGCWQIFFIHAVGGTEMVLLIAM^ 

YLTIMNPQRCILFLVISWHGIffl^ 

TANSGFISIJ^SFLILHSYIFILVTVQK^ 

KFLAIFDAVITPVLNPVrriTRNKEMMV (SEQ ID NO: 213) 

50 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCTGACTCGC 

GGAAGATCCAGCTCCTCCTCTTCCTCTTTTTCTCAGTGTTCTATGTATC 

AATCTCCTCATTGTGCTAACTGTGACCTCT 

GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCACAGCTCCCAA 
55 ATGACCTTTTCAGGAAGCACAAGACCATCT^ 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 
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GTGGCCATATGTAAGCCTCTCCACTACCTGACCATCATGAACCCACAAAGGTGCATTTTGT 
TTTTAGTCATTTCCTGGATTATAGGTATTATTCACTCAGTGATTCAGTTG 
GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCTTTTGTGATCTTCCT 
CAAACTGGCTTGCATAGAGACCTACACATTGGGATTCATGGTTACTGCCAATAGTGGATTT 
5 ATTTCTCTGGCTTCTTTTTTAATTCTCATAATCT 

AAAAAATCTTCAGGTGGTATATTCAAGGCTTTCTCTATGCTGTCAGCTCATGTCATTGTGG 
TGGTTTTGGTCTTTGGGCCATTAATCTTTTTCTATATT 

ATAAATTCCTTGCCATCTrTGATGCAGTTATCACTCCCGTTTTGAATCCAGTCATCTATACT 
TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 
1 0 AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 

MNNTIWVIKIQIEKSDLKYRAISLQEISKISLLFWVLLLVISRLL^ 
QHEFWCILFIVFLLIWTSMGNSGIILLINTO^ 
1 5 EEKNLILFQGCVIQFLVYATFATSDCYLLAMMAV^ 
MGSINASVQTGFTCSLSFCKSNSINHFFCDWPIL^^ 
YIYIMATILKMSSSAGRJOCSFSTCASHLTAVTIFYGTLSYMYLQSHSN^ 
PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215) 



20 ATGAATAACACTATTGTATTTGTCATAAAAATACAAATAGAAAAAAGTGACTTGAAATATA 
GAGCCATTTCATTGCAAGAAATCTCAAAGATTTCCCT^ 

ATTTCTAGACTTTTACTAGCCATGACACTAGGAAACAGCACTGAAGTCACTGAATTCTATC 
TTCTGGGATTTGGTGCCCAGCATGAGTTTTGGTGTATCCTCTTCATTGTATTCCTTCTCATC 
TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCCAGAT 
25 TTCAAACACTCACGTACTITrTTCTACAACATTTGGCTTTTGTTGATATCT 
GCTATCACTCCCAAGATGCTCCAAAGCITC 

GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACTG 

ATGATGGCAGTGGATCCTTATGTTGCCATCTGTAAGCCCCTTCACTATACTGTAATCATGT 

CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCTC 

30 TGTACAAACAGGTTTTACATGTTCACT^ 

TCTGTGATGTTCCCCCTATTCTTGCTCTTTCATGCTCCAATG 
CTTGTTGTCTTTGTGGGATCTAACTTGATATTCACTGGGTTGGTC 
CTACATCATGGCCACCATCCTGAAAATGTCTTCTAGTGCAGGAAGGAAAAAATCC^ 
ACATGTGCTTCCCACCTGACCGCAGTCACCATTTTCTATGGGACACTCTCTTACATG^^ 

3 5 GCAGTCTCATTCTAATAATTCCCAGGAAAATATGAAAGTGGCCTTTATATTTTATGGCACA 
GTTATTCCCATGTTAAATCCTTTAATCT^ 
TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ED NO: 216) 



AOLFR118 sequences: 

40 MNHMSASLKISNSSKFQVSEFIIXGFPGffiSWQHWL^ 
PMYFLGILCMVDMGI^TTIPKII^ 

vaichplrypsivtsslilkatl™vl^ 
ct)drrpnsicqlvlawlgmgsdlsl^ 

WISVTHLTEMKATLIPVLLW^ (SEQ ID 

45 NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCTGAGTT 

CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCT 

CTACTGTATCTCTCAGCACTTGCTGCAAACACCCTCATCCTCATCA 

50 TTCTTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATGGGTCTGG 
CCACTACTATCATCCCTAAGATCCTGGCCATCTTCTGGTTTGATGCCAAGGTTATTAGCCTC 
CCTGAGTGCTTTGCTCAGATTTATGCCATTCACITCTrTGTGGGCATGGAGTCTGGTATC 
ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCTCTTCGCTATCCATCAATTG 
TCACCAGTTCCTTAATCITAAAAGCTACCCT 

55 ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCTCCAAGAATGAAATTGAACACT 
GCCTGTGCTCTAACCTTGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 
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TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTATACTGTCA 

TATATTTTGATTCTGTACTCTGTACTrAGACTGAACTCAGCT^ 

TGAGCACTTGTAGTTCACATCTCACCCTCATC 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTACTTAATGTGTTGC 
5 ACAACATCATCCCCCCITCCCTCAACCCTACAGTTTATGCACTTCAGACCA^ 

GGCAGCCTTCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO: 
218) 



AOLFR119 sequences: 

MPLFNSLCWFPTIHVTPPSFI^ 

MYFFFGHALSLIDLLTCnTTLPNALCIFWF 

RYIAICYPLRYATTLTOTIIAK^ 

SCASIKVNVIYGLMVALLIGWDICC^^ 

FFTFFAHRFGGHTIPPSLHIIVAM.YLLLPPTLNPIWGVKTKQIRKS (SEQ ID 

NO: 219) 



ATGCCTCTATTTAATTCATTATGCTGGTTTCCAACAATTCATGTGACT^ 

TCITAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCrCCCTCCCACTCTGCACA 

ATGTACATCATCTTCCTTGTGGGGAATCTTGGTCTTG 

CTTACATCATCCGATGTATTTTTTTTTTGGCCATGCTCTCT^ 

CACCACCACTCTACCCAATGCACTCTGCATCTTCTGGTT^ 

ATGCTTGCTTGGCCCAGATGTTCTTTGTTCATGGGTTCACAGGTGTGGAGTCTGGGGTGCT 
CATGCTCATGGCTCTAGACCGCTATATAGCCATTTGCTACCCITrGCGTTATGCTACCACAC 
TCACCAACCCTATCATTGCCAAGGCTGAGCTTGCCACCTTCCTGAGGGGTGTATTGCTGAT 
GATTCCTTTCCCATTCTTCKjTTAAGCGTTTGC 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATC^ 

ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCTCGGCAGAAGGCTTT 
CAGCACCTGCACTGCCCATATATCTGCCATCATCATCACCTATGTTCCAGCATTCTTCACTT 
TCTTTGCCCACCGTTTTGGGGGACACACAATTCCCCCTTCTCITCA 
CTTTATCTTCTTCTTCCCCCAACTCTAA^ 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ED NO: 220) 



AOLFR120 sequences: 
35 MQPYTKNWTQVTEFVMMGFAGIHEAHLI^FILFLTM 

FLTHLSCLEIWYTSVTWKMLAGFIGVDGGKMSYAGCLSQLFIFTFLGATECFL^ 
VMCMPIJIYGAFVSWGTCIRIAAACWLVGFLTPIL^ 
CSDVTWKETVDFLVSLAVLLASSM\^VSYGN^ 
YGTLFFMYVQTKVTSSINFNKVVSVFYSVVTPMLNPLIY 
40 (SEQ ID NO: 221) 



ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCTTTGCTG 
GCATCCATGAAGCACACCTCCTCTTCTTCAT 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATGT 
45 ATTTCTTCCTGACACACTTGTCCTGCCTTGAAATCTGGTACACT 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTATGCTGGTTGCCTAT 

CCCAGCTCTTCATCTTCACCTTTCTTGGGGCAACTGAGTGTTTCCTACTGGCTGCC 

TATGATCGTTATGTGGCCATTTGTATGC^ 

CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCTCACA 
50 ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATTTCTCCT 

TCACCCTTGCTAGCCTTGTCGTGCTCAGATGTCACTTGGAAGGAGACTGTGGATTTCCTGG 
TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATGGCAACATCGTC 
TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCTTCTCTACCTGTGCAG 
CTCACCTGACTGTGGTGAGCCTCITCTATGGCACTCTITr 
55 GTGACCTCCTCCATCAACTTCAACAAGGTGGTATCTGTCTTCTACTCTGTTGTCACGCCCAT 
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GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAAGTGAAGGGAGCTCTGGGTCGAGTC 
TTTTCTCTCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 



AOLFR121 sequences: 
5 MKRKNFTEVSEFIFLGFSSFGKHQITLFWFLTVYILTLV 
SSETVYTLVIWI^ISLIFH^ 

TVMSKGLCAQLVCGSFGIGLTMAVLHVTAMFNLPFCGTVVDHFF 
NYGVSSFVIFWIGLIFISYVLVISSILQIASAEGRKKTFATCVSHLTVVIVH 
SIEKDLVLSVTYTnTPLLNPVVYS (SEQ ID NO: 223) 

10 

ATGAAGAGAAAGAACTTCACAGAAGTGTCAGAATTCATT^ 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTCCTAACT 

AACATCATCATTGTGACTATCATCTGCATTGACCATCATCTCC^CACTCCCATGTATTTCTT 
CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCTT 

15 TTGAGCCTCATTTTTCATAACCAACC^^ 

TTTTGTTATCTTGGCCACTAATAATTGCTTCCTGCTTACTGCAATGGGGTATGACCGCTATG 
TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCITrGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 
AATTTGCCGTTCTGTGGCACAGTGGTAGACCACTTCTTTTGTGACATTTACCCAGTCATGA 

20 AACTTTCTTGCATTGATACCACTATCAATGAGATAATAAATTATGGTGTAAGTTCAm 
GATTTTTGTGCCCATAGGCCTGATATTTATCTCCTATGTCCTTGTCATCTCTTCC 
AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTTTGCCACCTGTGTCTCCCACCTCACTGT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 
ATAGAAAAAGACCTTGTTCTCTCAGTGACGTACACCATCATCACTCCCTTGCTGAACCCTG 

25 TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

MEWENQTH.VEFFLKGHSVHPRLELLFFVLOT 
30 SFLDICYTTTSIPSTLVSFLSERKTISFSGCAVQMFLGIAMGTTECVLLGMMAFD 
YPnMSKNAYWMAVGSWFAGIVNSAVQTTFWQI^ 
EFLMLVATILFTLMPLLLIVISYSLnSSILKIHSSEGRSKAFSTCSAHLTVV^ 
KETLNSDDLDATDKHSMFYGVMTPMMNPLr^SLRNK^ (SEQ ID NO: 

225) 

35 

ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCT 

CAAGGCTTGAGTTACTCTrTTTTGTGCTAAT 

AATGGTACTCTCATTTTAATC^GCATCTTOKjACC 

TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACACTAG 

40 TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCTTTTCTGGCT 

GGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTATG 
TGGCTATCTGCAACCCTCTGAGATATCCCATCATGATGAGCAAGAATGCCTATGTACCCAT 
GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCTGCAGTACAAACTACATTTGTA 
CAATTGCCITrCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGAAATTCTAGCT 

45 GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCITGTGGCCACAATATTG 
TTCACATTGATGCCACTGCTCTTGATAGTTATCT 
CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTTTCTCTACCTGCT^ 
GTGGTCATAATATTCTATGGGAC^ 

CACITAATTCAGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCTATGGGGTGAT 
50 GACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCAGT 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

MYRFTDFDVS^SIYLNHVLFTTTQQAGDLEHMETRNYSAMra^ 
55 IMYMIILLGNSLLIirrn,DSRIJm > MYFFLGNLSFLDICYTS^ 
WSLGLGSTECVLLAVMAYDHYVAIC^L^^ 
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MMLPFCGNNVIDHITCEIL^LLKLVCSDITINVLIM 

GRKKAFSTCSAHSIWILFYGSALFMYMKPKSKNTNTSDEnGLSYGWSPML 
KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 

5 ATGTACAGATTTACAGATTTTGATGTATCAAACATTTC 

CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 
GACTGAATTCTTTCTGGTGGGGCTTTCCCAAT^ 

TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCTCCATACTCCCATGTATTTCTTTCTTGGAAACCT 

10 CTGTTACACATCCTCATCCATTCCTCCAATGCTTATTATATTTATGTCT 

TCTCCTTCATTGGCTGTGCTCTGCAGATGGTTGTGTCCCTTGGCTTGGGCTCCACTGAGTGT 
GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 
CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCTGTGG 

15 ATTGATCATATTACCTGTGAAATTTTGGCCCTTCTAAAACTTGTTTGTTCAGA 
CAATGTGCITATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTrCT 
TCATCTCCTATGTGTTTATTCTCTCTTCCATCCTGAGAATTAATTGTGCTGAGGGAAGAAAG 
AAAGCCTTCTCTACCTGTTCAGCGCACTCGATTGTGG 

TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTATTGGGCTG 
20 TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA (SEQ 
ID NO: 228) 



AOLFR124 sequences: 
25 MNHSVVTEFIILGLTKOELQGIIFLFFLIVYLVAJF 

DHCTTSIIPKMLGTMLTSENTISYAGCMSQLFLFIWSLGAElvr^ 

VMNHHMCVALLSMVMAIAVTNSWVHTALIMRLTFCG 

MVYVADITLAIGDFILTCISYGFIIVAIL^ 

YTFERDKWAALYTLVTPTLNPMVYSFQNREMQAGIRKWAFLKH (SEQ ID NO: 229) 

30 

ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCTGAACTCC 
AGGGAATTATCTTCCTCTTTTTTC^ 

ATCATCATTGCCAAAATCTATAACAACACCTTGCATACGCCCATGTATGTTTTCCT 
ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
35 GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTTCTTGTTCACA 
TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTCTTCATTACAGTACTGTTATGAACCACCATATO^ 

ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
CTTTCTGTGGGCCAAACACCATTGACCACITCITCT^ 
40 TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACITTATTCTTACCTGCATCTCCT 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCTGCTTCCAGCT 
AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 
45 TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGA^ 
CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 

MTNQTQMMEFLLVRFTENWVLLRLHALLFSLIYLTAVLMNLVI^ 
50 LSFLDLCLISATWKSDJSTSVASTO^ 

EAVMSRGLCVQIMALSWLNRGALGLLYTAGTFSLNFfGSDELHQFFCDWALLKLTC 
ISVSVMGVCYAFSCLVCrWSYVTOSAV^^ 

KPGSDAPSHX>LLVSVFTSVAPPTLNPVIYC^^ (SEQ ID 

NO: 231) 

55 
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ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTGCATGCTITGCTCTTCTCACTGATCTACCTCACGGCTGTGCT 
GTCATCATTCTCCTCATGATTCTGGACCATCGTCTCCACATGGCAATGTACTTTTTCCT 
ACATTTGTCCTTCTTAGACCTGTGTCTCATTTCTGCCACAGTCCCCAAATCCATC 
5 CTGTCGCCTCCACTGACTC^^ 

CTGCTGGCTGGATCAGAGATTGGCATCCTTACT 

TCTGCTGCCCCCTACACTGTGAGGCTGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCTGTCCTGGCTCAACAGAGGGGCCTTGGGACTCTTGTACACAGCTGGAACATTCT 
AATTTTTATGGCTCTGATGAGCTACATCAGTTCTTCTGCGATGTCCCTGCCCTACT 
10 CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTGTAGTTTCCTATC 

ATCACAGAGACAGAGACAATCCAAAGCCnTTTCCAACTGTGTGCCTCACCTCATTGTTGT^ 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCTITATTTAAAGCCAGGGTCTGATG 
TCTAGACTTGCTGGTGTCTGTG^ 
15 ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 



AOLFR126 sequences: 

MFLYLCFffQRTCSEEMEEENATLLTEFVLTGFLHQ 
20 KI)PHLHIPMYLFLGSLAFVDASL 

ATMAYDRYVAICKALLYPVMTNELCIQLLVLSFIGGLLHALI^ 
PLLKISCTDSSINFLNfVTIFAGSVQVFTIGTILISYT^ 

YGPLTFKYLGSASPQADDQDMMESLFYTVIVPLL^ (SEQ ID 

NO: 233) 

25 

atgttcctttacctttgctrcatttttcag 
atgcaacattgctgacagagtttgttct^ 

accgctcttcctggcattcttggtaatatatctcatcaccatcatggggaatcttggtctaa 

ttgttctcatctggaaagaccctcacctrcatatcccaatc 
30 gcctttgtggatgcttcgttatcatc^ 

ctaagagtaagatgatatctctctctgaatgcatggtacaattttttt 

gtaaccacagaatgttttctcttggcaacaatggcatatgatcgctatgtagccat^ 

aagctttactttatccagtcattatgaccaatga^ 

tttataggtggccttcttcatgctttaatccatgaagctttt^ 
3 5 taattccaacataatacaacacttttactgtgacattatcccattgttaaagatttcctgta 

ctgattcctctattaactttctaatggtttttatm 

ttggaactattcttatatcttatacaattatcctctttacaatcita 

aaagggatacgaaaagctgtctccacctgtggggctcatctcct 

atggccccctcaccttcaaatatctgggctctgcatctccck:aagcagatgaccaagatat 
40 gatggagtctctattttacactgtcatagttcctttattaaatcccatgatctacagcct 

gaaacaagcaagtaatagcttcattcacaaaaatgttcaaaagcaatgtttag (seq id 

NO: 234) 



AOLFR127 sequences: 

45 MSNEDMEQDNTTLLTEFVLTGLTYQPE 

YFFLGSLAFVDAWISSTVTPKMLVNFLAKNRMISLSECM 

VAICKPLLYPVIMNNSLCIRLL^ 

PSINFLMWILSGSIQVFTIV^ 

MYLRPASPQADDQDMIDSWYTIIIPLLNPirV'SLRNKQV^ (SEQ ID NO: 235) 

50 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCTTGGTGATCTATC 
TCATCACTATTGTGTGGAACCTTGGTCTC^ 
ATCCCCATGTACTTTTTTCTTGGGAGTTTAGCCTT^ 
55 AACTCCCAAAATGTTGGTTAATTTCTTGGCCAAAAACAGGATGATATCTCTGTCTGAATGC 
ATGATTCAATTTTTTTCCTTTGCA 
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GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCTTCT^^ 
TGAAGTCCITATATTCAGATTAACCTTCTGCAATTCTAACAT^ 
ATATTATACCACTGTTTATGATTTC^ 
5 TTTTGTCTGGCTCAATTCAGGTATTCACCATTGTGACAGTTCTTAATT 
CTTTTCACAATCCTAAAAAAGAAGTCT^ 

GAGCCCATCTCTTATCTGTCTCTTTATATTATGGCCCACTTATCTTCATGTATT^ 
GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAATCATAATTC 
CTTTGCTAAATCCCATTATCTACAGTCTGAGAAATAAACAAGTAATAGATTCATTCACAAA 
1 0 AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 

METQNLTVVTEFILLGLTQSQDAQLLWVLVLIFYLIILPGNFLIff 
LIJ3ASYSFIVWRMLVDFLSEKK^ 
1 5 STIMNPRACYALSLVLWLGGFmSIVQVALILHLPFCGPNQLDNFFCDVPQVIKL 
LMVSNSGLI^LLCFLGLIASYAVILCRIREHSSEGKSKM 

ADKWSLFHTVIFPLMNPVTYTLRNQEVKASMRKL (SEQ ID NO: 237) 



ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCrGACCCAGTCTC 
20 AAGATGCTCAACTTCTGGTCTTTGTGCTAGTCTTA^ 

AATTTCCTCATCATTTTCACCATAAAGTCAGACCCTGGGCTCA 

TCTGGGCAACTTGGCCITACTGGATGCATCCTACTCCTTCATTGTGGTTCCCAGGATGTTG 

GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCTATAGAAGCTGCATCACTCAGCTCTT 

TCTTGCATTTTCTTGGAGCGGGAGAGATGTTCCTCCTCGTTGTGATGGCCTTTGACCGCTAC 

25 ATCGCCATCTGCCGGCCTTTACACTATTCAACCATCATGAACCCTAGAGCCTGCTATGCAT 
TATCGTTGGTTCTGTGGCTTGGGGGCTTTATCCATTCCATTGTACAAGTAGCCC^ 
CACTTGCCTTTCTGTGGCCCAAACCAGCTCGATAACTTCTTCTGTGATGTTCCACAGGTCAT 
CAAGCTGGCCTGCACCAATACCTTTGTGGTGGAGCTTCTGATGGTCTCCAACAGTGGCCTG 
CTCAGCCTCCTGTGCrTCCTGGGCCrTCTGGCCTCCTATGCAGTCATCCTCTGTCGTATAAG 

3 0 GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATC ATT 
ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACAC 
TGACAAGGTAGTTTCTCTTTTCCATACTGTCATCTTTCCm 

CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTTT^ 
CTGA (SEQ JDD NO: 238) 

AOLFR129 sequences: 

MALYFSLD^HGMSDLFFLSTGHPRASCRMEAMKL^ 
YWTVLGNLLITVTVFNTPNLOTPM^ 
QIFLLHLLGGVEMVLLVSMAFDR^ 
40 AVNLPFCGPNVVDSffCDLPLVTKIACIDIYFVQVVIV^ 
GQSKARSTLTAHITVVILFFGPCIFIYIW^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 



ATGGCTCTITATTTTTCACTCATACTCCATGGTATGAGTGATCTT^ 
45 TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 
AGAATTCATTTTGCTGGGACTGACCAGCTCCCAG 
TCTCGGTTATCTATGTGGTCACAGTTITGGGTAACCTTC^ 
ACCCCTAACCTGAATACTCCCATGTATTITCrc 

CCrrGCTTCTTTTGCCACCCCTAAGGTGATTCTGAACTTGTTAAAAAAG 
5 0 TCTTITGCTGGGTGCTTCACTCAGATATTTCTC 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAGCCCCTACACTACATG 

ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCTCTTGGGTCT 

TTCACTCAGGGTTTCAGATACCATTTGCT^ 

GACAGCATTTTTTGTGACCTCCCTTTGGTTACTAAGCTTGCCTGTATAGACATA 
5 5 ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCTGAGCTGTTTC^ 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAATCTAAAGC 
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CCGTTCCACTTTGACTGCTCACATC^CA 

TCTACATTTGGCCCTTCGGCAACCACTCTGTAGATAAGTTCCTTGCTGTGTTTTATACCATC 
ATCACTCCTATCTTGAATCCAATTATCTATACTCTGAGAAACAAAGAAATGAAGATATCCA 
TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACTTAG (SEQ ED NO: 240) 



AOLFR131 sequences: 

MASTSNVTELIFTGIJQDPAVQSVCFVVFLPVYLATWGNG 
LVEISYSSTIAPKPIIDLLAXIKTISLEGCLTQIFFFHFFGVAEIL^ 
ISRQLCHLLVAGSWLGGFCHSHQILVIIQLP 
NSGLFSWSFLILVSSYIVILVNLRNHSAE 

KLVAWYTVITPMLNPUYTLRNAEVKI^ (SEQ ID NO: 241) 



ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTCACTGGCCTTTTCCAGGATCCAGCTG 

TGCAGAGTGTATGCTTTGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGGGCAATGG 

CCTCATCGTTCTGACGGTCAGTATCAGCAAGAGTCTGGATTCTCCCATC 

GCTGCCTGTCCTTGGTGGAGATCAGTTATTCCTCCACTATCGCCCCTAAATTCATCATAGAC 

TTACTTGCCAAGATTAAAACCATCTCTCTGGAAGGCTGTCTGACTCAGATATTCTTC 

CTTCITrGGGGTTGCTGAGATCCTTTTGATTGTGGTGATGGCCTATGATTGCTACGTGGCC 

ATTTGCAAGCCTCTTCATTATATGAACATTATCAGTCGTCAACTGTGTCACCTTCTGGTGGC 

TGGTTCCTGGCTGGGGGGCTTTTGTCACTCCATA^ 

CCTTCTGTGGTCCCAATGTGATTGACCACTATTTCTGTGACCTCCAGCCTTTATTCAAGCTT 

GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCTCTG 

TCTTCTCCTTCCTCATCTTGGTGTCCTCTTATATTGTCATTCTGGTCAACTTGA 

TCTGCAGAGGGGAGGCACAAAGCCCTCTCCACCTGTGCTTCTCACATCACAGTGGTCATCT 

TGTTTTTTGGACCTGCTATCTTCCTCTACATGCGACCTTCT^ 

CTTGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACTCAG 
GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 



AOLFR132 sequences: 

MVATNNVTEIIFVGFSQNWSEQRVISVMFLIJMYTAV^ 

SFVEICYCSVMAPKLIFDSFIKRKVISLK^ 

HYMAIMNQRMCGLLNflRIAWGGGLLHSVGQTFL^ 

FFISLLUTNGGSISVVSFFVLMASYLIILHFLRSHNLEGQHKALSTCASHVTVVD 
PCVTLPADKIVAWYTVVTPLLNPVIYSFRNAEVKNAM^ (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAGAATTGGAGTG 

AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCTGGGCAATGG 

CCTCATTGTGGTGACCATCCTGGCCAGCAAAGTGCTCACCTCCCCCATGTATTTCTTTCTCA 

GCTACTTATCCTTTGTGGAGATCTGCTACTGTTCTGTCATGGCCCCCAAGCTTA 

TCCTTTATCAAGAGGAAA.GTCATTTCTCTCAAGGGKZTGCCTCACACAGATGTTTTCCCT 

ATTTCTTTGGTGGCAGTGAGGCCTTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 

CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 

AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGGGCA 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 

GCTGGCCTGCGCAGACACCTTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 

TCCGTAGTCAGTTTCTTCGTGCTGATGGCTTCCTACCTGATCATCCTGCACTTCCTGAGAAG 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 

GACCTGTTCTrCATACCTrGCTCCTTGGTCTATATTAGGCCCTGTGTCACCCT 

CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCTCTCTTAAACCCTGTGATTTACTCCT 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 

(SEQ ID NO: 244) 

AOLFR133 sequences: 

MTEFIFLVLSPNQEVQRVCFVII^FLYTAIVLG 

SATAPKLISDLLAERKVISWWGCMAQLFFLHFFGGTEIFLLTVMAYDHYVAICKPI^ 
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wqvctvlvgiawvggfmhsfaqillifhl^ 
ggtlsvisfgviiasymvillhlrtwsseg 

dkmvavfytvitail^viyslrnae (seq id no: 245) 

5 atgactgaattcatttttctggt 

tgatatttctgttcttgtacacagcaattgtgctggggaatttcctcattgtgk:tca^ 

atgaccagcagaagccttggttcccccatgtacitcttcctcagctacct 

gatctgctactcctccgctacagc^^ 

gtcatatcttggtggggctgcatggcacagcttttct 
10 gattttcctx3ctcactc^ 

tacaccaccatcatgaactggcaggtgtgtactgtccttgtaggaatagcatgggtggga 

ggcttcatgcattcctttgcac^^ 

tgtgatcaatcactatttctgtgacctagttcccctrctcaaacttgcctgct 
tcctcattggtctgctgattgttgccaatggaggcaccctgtctgtgatcagttttggggt 
1 5 cctcttagcatcctatatggtcatcttgctccatctgagaacctggagctctgaagggtgg 
tgcaaagccctctccacctgtggg 

cgtotcaactctctgaggccttctaccactctgcccatagacaagatggtggctg 
acacagtgataaccgcgatcctgaaccctgtcatctactctctgagaaatgctgaaatgag 
gaaggccatgaagaggctgtggattaggacattgagactaaatgagaaatag (seq id 

20 NO: 246) 



AOLFR134 sequences: 
MTTIILEVDNHTVTTRFILLGFPT^ 

SHLSFLEMWYVTVISPKMLXnDFLSHDKSISFNGCMTQLYFFVTFVCT^ 
25 NPLRYPVMTNQLCGTIAGGCWFCGLMTAMIKMWIAQLHY 
DASQAEMVDFFLALMVIAIPLCVA^ASYAAIIATO 
LFTYARPKLMYAYNSNKVVSVLYTVTVPLLNPDYCLRNHEV^ 
S (SEQ ID NO: 247) 



30 ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCT^ 
GGTTTCCAACACGACCAGCCTTCCAGCTT 

CTGACACTGCTGGAGAATCTTCTTATCATCTTAGCTATCCACAGTGATGGGCAGCTGCATA 
AGCCCATGTACTTCITCTTGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAGTCATC 
AGCCCCAAGATGCTTGTTGACTTCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCT 

35 TGACTCAACTTTACTTTTTTC^ 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 
AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 
GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCAGATCAATCACTACTTTTGTG 
ATATCTCTCCACTCCITAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGA 

40 CTTCTTGGCCCTCATGGTCATTGCTATTCCTC 

TCCTTGCCACCATCCTCAGGATCCCTTCTGCTCAGGGCCGCCAAAAGGCATTCTCCACCT 
TGCCTCCCACCTGACCGTCGTAATTCTCITCTATTCCATGACACTTTTCA 
CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACTG^ 
CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 

45 AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA (SEQ 
ID NO: 248) 



AOLFR135 sequences: 

MIFPSHDSQAFTSVDMEVGNCriLTEFrLLGFSADSQWQPILFGWLM 
50 DSHLHTPJVrYFHGNI^FLDFWYTSVYTPKILASCVSEDK^ 

AAMAYDRHAAICNPLLYSGTMSTALCTGLVAGSYIGGFLNAIAHTANTFRLOT 
DAPPLXHCMSCTMTIVYEKVLLGVV^ 
ISVMLF^GSLLJFMYSRPSSTYSLERDKV^ 
T (SEQ ID NO: 249) 

55 
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ATGATTTTCCCTTCTCATGATAGTCAGGCTTTCACCTCCGTGGACATGGAAGTGGGAAATT 
GCACCATCCTGACTGAATTCATCTTGTTGGGTTTCTCAGCAGATTCCCAGTGGCAGCCGAT 
TCTATTTGGAGTGTTTCTGATGCTCTATTTGATAACCTTGTCAGGAA^ 
TCnTAATCCGAACTGATTCCCACTTGCATACACCTATGTACTTTTTCATTGGCAATCT 
5 TTTTTGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCTGGCCAGTTGTGTCT 
AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTCAGCTGTTTTTTTCCTGTGT^ 
ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCTTTATTCAGGTACCATGTCCACCGCCCTCTGTACTGGGCTTGTTGCTGGCTCCT 
TAGGAGGATTTTTGAATGCCATAGCCCATACTGCCAATACATTCCGCCTGCATTTTTGTGG 
10 TAAAAATATCATTGACCACirTTTCTGTGATGCACCACCATTGGTAAAAATGTCCT 
AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTC 

TTCTTGCTATCCTGATTTCCTATGTCAACATCCTCCTGGCTATCCTGAGAATCCACTCAGCT 
TCAGGAAGACACAAGGCATTCTCCACCTGTGCTTCCCACCTCATCTCAGTCATGCTCTTCTA 
TGGATCATTGTTGTTTATGTATTCAAGGCCTAQTTCCACCTACTCCCTAGA 
15 GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCTCTCATCTATAGCCTGAG 
AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ID NO: 250) 



AOLFR136 sequences: 
20 MTMENYSMAAQFVLDGLTQQAELQLPLFLLFLGIYVVTWGNLGMILLIAV 
SSLSFWFCYSSVITPKMLVNFLGKKNTILYSECMVQLFFFVVFWA^ 
SPLLYNAIMSSWCSLLVLAAFFLGFLSALTHTSAMMKLSFCKSmiNHYFCDVLPL^ 
HLOTLLLFIIAGFNTL WTL A VA VS YAFIL YSILHIRS SE GRSKAFGTCS S HLMA VVIFFGS ITFM Y 
FKPPSSNSLDQEKVSSVFYTWIPMLNPLIYSLRNKDVKK^ (SEQ ED NO: 251) 

25 

ATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCTTAGATGGTT^ 
CAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 
CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACTTCACACCCCCATGTACTAT^ 
TCCTCAGCAGCTTGTCCTTCGTCGATTTCTGCTATTCCTCTGTCATTACT 
30 GTGAACTTCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGGTCCAGCTCnTrT 
TCTTTGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCATGGCATATGATCGCTA 
TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCTGCTCACTGC 
TAGTGCTGGCTGCCTTCFrCTTGGGCTTTCTCTCTGCCTTGA 

AAACTGTCCTTTTGCAAATCCCACATTATCAACCATTACTTCTGTGATGTTCTTCCCCTC 
35 CAATCTCTCCTGCTCCAACACACACCTCAATGAGCTTCTACnTITrATCA 

ACACCTTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCTCTACAGCATCCTT 
CACATCCGCTCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCTCTCATCTCATGG 
CTGTGGTGATCTTCTTTGGGTCCATTACCTrCATGTATTTCAAGCCCCCTTCAAGTAACT 
CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCTT 
40 TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 
AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFLLLGLPDU > EQQAWFALFLGMYLTT\^ 
45 IALTDISFSSVTWKMLMNMQTQHLAVFYKGCISQTYFFIFFADLDSFLITS 
HYATIMTQSQCVMLVAGSWVIACACALLHTLLLAQI^ 
NQIAEFTAALTAIMLPFLCILVSYGHIGVTILQIPSTKGICKALSTCGSHLSW 
PSSNTNDKNHASVIYTAV^ (SEQ 
ID NO: 253) 

50 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACT 
TCCTTAGCCACTTGGCCCTCACTC^ 
55 ATGAACATGCAGACTCAGCACCTAGCCGTCTTTTACAAGGGATGCATTTCACAGACATATT 
TTTTCATATTTTTTGCTGACTTAGACAGTTTCCTTATCACTTCAATGGCA 
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GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 

TGGTGGCTGGGTCCTGGGTCATCGCTTGTGCGTGTGCTCTTTTGCATACCCTCCT 

CAGCTTTCCTTCTGTGCTGACCACATCATC 

CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCITrAC^ 
5 GCCATTATGCITCCATTCCTGTGCATCCTGGTTTCTTATGGTCACA 

CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTTGTCCACTTGTGGATCCCACCTCTCA 
GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTCTTCCCCCATCCAGC^ 
CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAAGAAAACTCT^ 
10 TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTOVTEFILLGLTC 
FVDVWFSSNVTPKMLENLFSDKK™ 
15 GSmSRGVCIRLITITYTYGFLTSLTATLWTYGLYFCGKIEINHFYCADP 
TMLILAGINFIYSLTV^ 

ESVEQGKMVAWYTWIPMLNPMIYSLRN^ (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACG 

GGCAAGTTCTCTTCTTCATCGTTTTTCTTGTGGTCTACATTATCACCGTGGTC 

GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCTTAAC^ 

GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTAAAATC 

CTGTTATCAGATAAAAAAACAATTTCTTATGCT 

TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATTGCCT^ 

TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGATGTCTGTATTCGACTGATTAC 
TTTCCCXrACATTTATGGTTTTCT^ 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCTCATCAAAAT 

GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCTCATACTTGCCGGCATCAACTTC 

ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTGCCATTCT 

GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 

CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 

TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 

GTTAA (SEQ ID NO: 256) 



AOLFR139 sequences: 

MGFPGmSWQHWLSIi>ljU,LYLLALSANILILniNKE 
KILAILWFNAKTISLLECFAQMYAfflCFVAMESSTFVCMAIDRWAIC^ 
GFMALRNSLCUSWLIAAQRHYCSQNQIEHCLCSNm 
DLGLIILSYALILYSVLKLNSPEAASKAI^TCTSH^ 
HNVIPPALNPMWALKNKELRQGLYKVLRLG\^GT (SEQ ID NO: 257) 

ATGGGATTCCCTGGCATTCACAGTTGGCAGCA 

ACCTCTTAGCTCTCAGTGCCAACATCCTrATCCTGATCATCATCAACAAAGAGG 
45 GCACCAGCCTATGTACTATTTCCTGGGCATC^ 

ACCATCATGCCTAAGATTTTGGCCATCTTATGGTTCAATGCTAAGACCATCAGTCTCCTGG 
AGTGCTTTGCTCAGATGTATGCCATACATTGC^ 

CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCITrTGTTTTCAAAGCAAATGGGTTCATGGCACTGAGAAACAGCCTGTGT 

50 TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACTG 
TCTITGTTCTAACCTTGGAGTCACTAGCCTATCTTGTGATGATCGAAGAATCAATAGCATT 
AACCAGGTCCTTTTGGCTTGGACACTCATGGGAAGTGACCTGGGTTTGATTAl^ 
ATGCTCTAATACTTTACTCTGTCCTGAAGCTGAACTCTCCAGAAGCT 
AAGTACCTGCACCTCCCACCTCATCTrAATCCTTTTCTTCTACACAGTCATCATTGTO 

55 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCnTATTCCAGTTCTACTrAATGTGCTACA 
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CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

5 MLTLNKTDLIPASFILNGWGLEDT^ 

HAMLSFTDLVMCSSTIPKALCIFWFHLKDIGFDECLVQMFFm 

AICYPLRYSTILTNPVIAKVGTATFLRGVLLOT 

NVKVNAIYGLMVALLIGGFDILCITISY 

FSFFSHRFGEHIPPSCHHVAMYLLLPPTMNPIWGV^ (SEQ 
10 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCTTCATTTATTCTGAATGGAGTCCCAG 
GACTGGAAGACACACAACTCTGGATTTCCTTCC 

GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCACAAACCCATG 

15 TACTACTTCTTGGCCATGCTTTCCTTTACTGACCTTGTTATGTGCT 

AGCCCTCTGCATCTTCTGGTTTCATCTCAAGGACATTGGATTTGATGAATGCCTTGTCCAG 
ATGTTCTTCATCCACACCTTCACAGGGATGGAGTCTGGGGTGCTTATGCTTATGGCCCTGG 
ATCGCTATGTGGCCATCTGCTACCCCTTACGCTATTCAACTATCCTCACCAATCCTGTAATT 
GCAAAGGTTGGGACTGCCACCTTCCTGAGAGGGGTATTACTCATTATTCCCTTTA 

20 CACCAAGCGCCTGCCCTACTGCAGAGGCAATATACTTCCCCATACCTACTGTGACCACATG 
TCTGTAGCCAAATTGTCCTGTGGTAATGTCAAGGTCAATGCCATCTATGGTCTGATGGTTG 
CCCTCCTGATTGGGGGCTTTGACATACTGTGTATCACCATCTCCTATACCATGATTCTCCGG 
GCAGTGGTCAGCCTCTCCTCAGCAGATGCTCGGCAGAAGGCCTTTAATACCTGCACTGCCC 
ACATTTGTGCCATTGTTTTCTCCTATACTCCAGCTTTC 

25 GGGAACACATAATCCCCCCTTCTTGCCACATCA 

CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAAACAGATACGAGACTGTGTCATAA 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



AOLFR141 sequences; 

30 MSSTLGHNMESPNHTD\HDPS\^ 

HKPVYIJLCMLSTroiAASVSTWKLIAIFWCGAGm 
AFDRYVAICHPLRYATILTDTIIAHIGVAAVVRG 

VVKXACGDTRPNRVYGLTAALLVIGVDLFCIGLSYALSAQAVLRLSSHEARSKALGT 
VTLISYTPAI.FSFFTHRFGHHWVHM 
35 GMGIKASE (SEQ ID NO: 261) 



ATGTCCAGCACTCTTGGCCACAACATGGAATCTCCTAATCACACTGATGTTGACCCTTCTG 

TCTTCTTCCTCCTGGGCATCCCAGGTCTGGAACAATTTCATTTGTGGCTCTCACT 

TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTGCCACTG 

40 AACCAGTCTTGCACAAGCCTGTGTACCTTTTTCTGTGCATGCTCTCAACCATCGACTTGGCT 
GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCTATCTrCTGGTGTGGAGCCGGACATATAT 
CTGCCTCTGCCTGCCTGGCACAGATGTTCTTCATTCATGCCTTCTGCATGATGGAGT 
GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGK^CACCCACTCCGCTATGCCA 
CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 

45 GCTCATGCTCCCATGTCCCTTCCTTATTGGGCGTTTGAACTTCTGCCAAAGCCATGTGATCC 
TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 
ACCGTGTGTATGGGCTGACAGCTGCACTGTTGGTCATTGGGGTTGACTTGTTTTGCATTGG 
TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTTCGCCTCTCATCCCATGAAGCT 
AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCnTATACACCAGCCCTC 

50 TTCTCCTTTTTTACACACCGCTTTGGCCATCACGTTCCAGTCCATATTCACA 

CAATGTTTATCTGCTTTTGCCACCTGCTCTTAATCCTGTGGTATATGGAGTTA^ 
AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 

55 



115 



WO 01/98526 



PCT7US01/20122 



AOLFR143 sequences: 

MLGLNGTPFQPATLQLTGIPGIQTGLTWVALIFCILYM1SWGNLSILTLVFWEPALHQPM 
SMLAL^LGVSFSTLPTVISTFCFNYNHVAFNACLVQMFFIHTFSFM^ 
PLRYVTVLTHNRILAMGLGILTKSFTTLFPFPFVVKIU. 
5 HVNNIYGLLVnFTYGMDSTFILI^YALIIJRAM 

MIHRFWKSAPPVVHVMMSNVYLFWPMLNPI^ (SEQ ID NO: 

263) 



ATGCTGGGTCTCAATGGCACCCCCTTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATC 

GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCTGCATCAGCCCATGT 

ACTACTTCCTCTCTATGCTCGCrCTCAATGATCTGGGAGTGTCCTTT^ 

GTGATTTCTACTTTCTGCTTCAACTACAACCATGTTGCGTTTAATGCT^ 

GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACTGCTGGCCATGAGCTTGGATC 

GCTTTGTGGCTATTTGTTATCCATTACGCTATGTCACTGTGCTCACTCACAACCGTATATTG 

GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCTCTTCCCTTTCCCT 

GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACT 

CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 

TTTTTACCTATGGTATGGACTCAACTTTCATCCrGCTTTCCTACGCATTGA 

ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 

TCTGTGCAGTGCTGGCCTTITATGTGCCCATAATTGCTGTCTCCATGATTCACCGCTTCTGG 

AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTTTGTACCACCCAT 

GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 

TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 

AOLFR144 sequences: 

MGLFN\OHPAFFLLTGIPGLESSHSWLSGPLCVMYAVALGGNT 
SMLSFSDVAISMATLPTVLRTFCLNARMTFDACU 
PLRYATVLTTEVIAAMGLGAAARSFITLFPLPFL^ 
NSIYGIJFVLVSTFGMDLFFIFLSYVLILRSVMATASRE^ 

TVHRFGKHWCYIErVTLMSNVYLFWPVLNPL^ (SEQ ID NO: 265) 



ATGGGGTTGTTCAATGTCACTCACCCTGCATTCTTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCTGTGGCCCTTGGGGGA 
35 AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 
CGAACCTTCTGCCTCAATGCCCGCAACATCACnTITG 

TATTCACTTCTTCTCCATGATGGAATCAGGTATTCTGCTGGCCATGAGTTTTGACCGCTATG 
TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTGCTGCAAT 

40 GGGTTTAGGTGCAGCTGCTCGAAGCTTCATC^ 
GGCTGCCTATCTGCAGATCCAATGTTCTTTCT 
AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATC 
CTTTGGCATGGACCTGTTTTTTATCTTCCTCTCCTATGTGCTCATTCTGCGTTCT 
CCACTGCTTCCCGTGAGGAACGCCTCAAAGCT^ 

45 TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCTTTGGGAAGCAT 
GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCATGTTTCAC 
CACATCAAAATATGA (SEQ ID NO: 266) 



10 



15 



20 



25 



30 



116 



WO 01/98526 



PCT7US01/20122 



AOLFR145 sequences: 
MSVQYSLSPQFMLLSMTQFSPIFYLTSITO 

TPMYYLI^LLALTDLGLCVSTLPTTMGIFWFNSQSIYFGACQIQMFCm 
RPVAICHPLRYSVHTGQQVVRAGLIVIFRGPVATIPIVLLLKAFP^^ 
5 CTDTTFNNLYGLMVVVFIWLDLVLIAL 

FWMMGLSLVHRFGKHAPPAIHLLMANVYIJFW 
(SEQ ID NO: 267) 



ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCT 
1 0 CCCCATATTCTATCTCACCAGCTTTCCTGGATTGGAAGGCATCAAACACTGGATTT^ 
CCTTTTTCTTTATGTACATGGTTGCCATCT 

ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCTTGCTGGCCCTCACTGAC^ 
GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACTCCCAGAGT 
ATCrACTTTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCTTTTTCCTTCAT 

15 CTCAGTGCTCCTCATGATGTCCTTTC 

CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCTATTGTCCTCCTCCTGAAGGCTTTTCCCTACTGTGGATCTGTGGTCC 
TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATACAGCTGGCCTGCACAGATACCACCTT 
CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGTGCTCATC 

20 GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 
GCCGTGCCTITCAGACATGCACCGCTCATCTCTGTGCTGTGCTAGTATTCTTTGTGCCCATG 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCTATTCATCTTCrTAT 
GGCCAATGTCTACCTTTTTGTGCCTCCCATGCTTAACCCAATCATATACAGCATTAAGACC 
AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 

25 ID NO: 268 



AOLFR146 sequences: 

MSQVTNTTQEGIYFILTDIPGFEASfflWISIPVCCL^ 
LALTDLGLTLTTLPTVMQLLWFNVm 
30 LHYASILTNEVIGRTGIAnCCCVLAVLPSLFLLKRLPFCHSHLLSRSYCLHQDM 
SWYGFALALLIHVDPLLIVISYTLILKMLGTATWAE^ 

HRFAKHASPLVmHMANIYLLAPPV^^ (SEQ ID NO: 

269) 



35 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACTTCATCCTCACGGACATCCCTG 
GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCrrGCTGTCrCTACACCATCT 
ATGGGCAATACCACCATCCTCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 
ATCTGTTTCTCTCCATGCTGGCCCTGACGGACCTGGGTCTCACCCrCACCACCCTACCCACA 
GTCATGCAGCXTCTCTGGTTCAACGTTCGTAGAATC 

40 TTTCTTCCTTCATGGATTCTCCnTrATC 

GCTATGTGGCCATCTGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 
AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCT^ 
CAAGCGACTGCCTTTCTGCCACTCCCACCTTCTCTCTCGCTCCTATTGCCT 
TGATCCGCCTGGTCTGTGCTGACATCAGGCTCAA 

45 GCTCATTATTATCGTGGATCCTCTGCrCATTGTGATCTCCTATACAOT 

TCTTGGGCACAGCCACCTGGGCTGAGCGACTCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCATCGCTTTGCCA 
AGCATGCCTCrCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCTGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 

50 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASAMHFNLSSYNPGPFILVGIPGLEQFHVW^ 
FFLSMLAMTDLILSTAGWKALSIFWLGAM^ 
55 AICSPUtYTTILTPKTnKSAMGK 

NFWYGFCWIMT\aSDVILIAVSYAHILCAWGLPSQDACQKALGTCGSHVCm 
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LAHRPGHNVSRTFHIMFANLYI^ (SEQ ID NO: 

271) 



ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCAT 
5 TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCT 
GTCTTCATGAACCCATGTTCTTCTTTCTCTCCATGCTGGCCATGACT 

ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
CAGGATGCCITACACAAATGTTOT^ 
1 0 ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCT^ 

CTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTTCTG 
GTATGGCTTTTGTGTTCCCATCATGACGGTCATCTCAGATGTGATTCTCATTGCTGTTTCCT 
15 ACGCACACATCCTCTGTGCTGTCTITGGCCTTCCCTCCCAAGATGCCTGCCAGAAAGCCCT 
CGGCACITGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCTTT^ 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTC 

TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 

20 

AOLFR148 sequences: 

MPTVNHSGTSHTWHLLGIPGLQDQHMW^ 
MLAGADIVLSTCTIPQALAIFWFRAGDISLDRCITQL^ 
YTTILTNALIKKICVTVSLRSYGTIFPIIFLLKRLTFCQNNOT 
25 FSILMSTWLDVVLMSYMLILHAVFHMPSPDACH^ 

HIPPClinPLANVCILAPPMLWIIYGIKTKQIQEQVVQFLFIKQKITLV (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACTAGCCACACAGTCTTCCACTTGCTGGGCATCCCT 
GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCTTCATTTCCTATGTCACCGCCCTT 
30 CTTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCGCAGCCTCCATGAACCCATGT 
ACCTCTTCCTCTGCATGCT^ 

GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTC 
CTTCTTCATCCATTCCACCTTCATCTCTGAGTCA 

ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCTGATCAA 
35 GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTAC 

TAAAAAGATTGACTTTCTGCCAGAATAATATTATTCCACACACCTT^ 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAAC^ 

ATGTCGACGGTGGTCTTAGATGTTGTACTAATTT^ 

TGTCTTCCACATGCCTTCTCCAGATGCTTGCCACAAAGCTCTCAACACATTTGGCTCC 
40 TCTGCATCATCATCCTCTTTTATGGGTCTGGCATCTTCACAATCCTTACCCAGA 

CGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCTAT 
GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

45 AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPAIJ3APLFGWLVVYVLTVLGNLLILLW 
SFIDMWTSTVTWKXIJvlT^ 
LRYTSMMTGRSCTLLATSTWLSGSIJISAVQAI^^ 
AIETVIFVTVGIVASGCTVLIVLSYVSiyCSILmTSEGKm 
50 PGSRKAVDGWAVFYTVLTPLLNPVVYTLRNKEVKKAL^ (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
TGGACGCCCCCCTCTTTGGAGTCTTCCTC 
55 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCATGTACTACTTCCTCA 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 
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TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCT^ 

TTCACTTCCTAGGGGGCACCGAGTGTTTCCTCTACAGGGTCATGTCCTGTGATCGCTACCT 
GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACCAGCACTTGGCTCAGTGGCTCT 
5 ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAGACTGTCATTTC 

GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCTTTGGCCCTGGTCTTTTCATTTACCTGAGGCCAGGCTCCAGGAAAGC 
10 TGTGGATGGAGTTGTGGCCGTTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGT 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 



AOLFR150 sequences: 

MELGNVTRVKEFIFLGLTQSQDQSLVLFLFLCLVyMTTLLGN^ 
N1AILDICFSSTTAPKVLLDLLSKKKTISYTSCMTQIFLFHIXGGAD 
HWTMSRGQCTALISASWMGGFWSIVQIS 
IJiFLMISNNGLVTTLWFIFLLVSYT^ 

PALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 



ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACTTACTCAATCCC 
AAGACCAGAGTTTGGTCTTGTTTOT 

AACCTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCCTTCACACCCCCATGTACTTCCT 
GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCTCCTAAAGTCTTGC 
TGGACCITCTGTCAAAGAAAAAGACCATATCCTATACAAGCTGCATGACACAGATATTTCT 
CTTCCACCrCCTTGGTGGGGCAGACATTTTTTCTCTCTCTGT^ 

TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCTTTGTCCACTCCATCGTGCAGATCTCCCTGTTGCTGC 
CTCTCCCTTTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCGATGTCCCCCAGGTCCT 
AAACTCACTTGCACTGACACTTTTGCTCTC 

CACTACCCTGTGGTTTATCTrCCTGCTTGTGTCCTACACAGTCATCCTAATGACGCTGAGGT 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACTGTG 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCAC 
AGAAAAGGCCATCTCTGTCACCTTCACTGTCATCT 

CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 
MFSPNHTIVTEFILLGLTDDPVLEH^^ 
40 FVDICTSSNVTPNMLHNFLSEQKTIS^ 

SRMSKNICVCLVTIPYMYGFLSGFSQSLLTFHLSFCGSLEINHFYCADPPLIMLA^ 
MFWAGFNLSSSLFIILLSYLFffAAIFmSAEGRHKAFSTCASHLT^ 
KSVEESKTTAWYTFI^PMLNPLr^SLRNTDVILAM (SEQ ID NO: 279) 

45 ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCTTGGGACTGACAGACGACC 
CAGTGCTAGAGAAGATCCTGTTTGGGGTATTCCTrGCGATCTACCTAATCACACTGGCAGG 
CAACCTGTGCATGATCCTGCTGATCAGGACCAATTCCCACCTGCAAACACCCATGTATTTC 
TTCCTTGGCCACCTCTCCTTTGTAGACATTTGCTATTCTTCCAATGTTACTCCAAATATG 
GCACAATTTCCTCTCAGAACAGAAGACCATCTCCTACGCTGGATGCTTCACACAGTGTCTT 

50 CTCTTCATCGCCCTGGTGATCACTGAGTTTTACATCCTTGCTTCAA^ 

TGTAGCCATTTGCAGCCCTTTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGTCTGT 
CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACTGCTAACCCT 
TCACTTATCCTTCTGTGGCTCCCTTGAAATCAATCATTTCTACTGCGCTGATCCTCCTCTT^ 
TCATGCTGGCCTGCTCTGACACC^ 

55 TAATCTCTCAAGCTCTCTCTrCATCATTCTTCTGTCCTATCTTTTCATTT^ 

CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCTTTTCTACGTGTGCTTCCCACCTGACA 
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ATAGTCACTTTGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCTCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTCTTTTATACTTITr^ 

ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 
MDQINHTNVKEFFFLELTRSREI^ 

KSVLDIVFSSITWKFLVDLI^DRKTISYNDCMAQIFFFHFAGGADIFFLSVMAYDR 
HYVTMMRKJZVWVALW 
1 0 FALELFMISNNGLVTLLWFLLLLGS YTVILVMLRSHSGEGRNKAI^TCTSHMLWTLHFVPC^ 
YIYCRPFMTLPMDTTISINNTVITPMLWIIYSL^ (SEQ ID 

NO: 281) 



ATGGACCAGATCAACCACACTAATGTGAAGGAGTTTTTCTTCCTGGAACTTACACGTTCCC 
GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTTTGCT^ 

AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCTATGTACTTTC 

TCCTGCGGAACAAATCAGTCCTGGACATCGTTTTTTCATCTATCACC 

GTGGATCTTTTATCAGACAGGAAAACCATCTCCTACA^ 

TCTTCCACTTTGCTGGTGGGGCAGATATTTTTTTCCTCTCTGTGATGGCCTATGACAGATAC 

CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 

TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTTT^ 

TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCTTCTACTGTTATGTGCTCCAG 

GTAAAACTGGCCTGCACTGACACCTTTGCTTTGGAGCTTTTCATGATCTCT 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTGA 

AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 

GTGGTGACTCTTCACTTCGTGCCTTGTGTTTACATCTACTGCCGGCCCTTCATGACGCTGCC 

CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 

TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 

CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 

MSKTSLVTAFILTGLPHAPGLDAPLFGIFLVVYYLTVLGNLLILLVIRV^ 
FIDMWFSTVTVPKMLMTLVSPSGRAISFHSCVAQL^ 
RYTSMMSGSRCALIATST^SGSLHSAVQ 
NEMVIFVT)IGLVASGCFLLIVLSYVSI^ 

PGSRDVVDGWAffYTVLTPLLNPVVYTLRNKEVKKAVLK^ (SEQ ID NO: 

283) 



ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 

TGGACGCCCCACTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTG 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCT 

CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 

CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 

TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTAC^ 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 

CCACCAGCACTTGGCrCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 

AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCTAGT 

GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTCTTATGTGTCCATCGTCTGTTCCATCCT 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 

GGTCCTTTGCTTTTTTGTNNCCTGTGT 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCT^ 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
TCTCAGGGAGAATAA (SEQ ID NO: 284) 
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AOLFR156 sequences; 
MCWAMPSPFTGSSTRNMESRNQST 
DTHLGNPMYNFISIFSFLEIWYTTATIPKMLS^ 
MAIDRWAICOTLRYQMIMTPRLCAHLSAGSCL^ 
5 VI^LACTDTSMILIEDVIHAVTUITFLIIALSYVRIVTV 
SVSLMYLRFSNTYPPVLDTAIALMFTVLAPFFNPII^ 
(SEQ E) NO: 285) 



ATGTGCTGKjGCTATGCCCTCTCCATTTACAGGTAG 
1 0 ACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCCCTCAGCTTCAGGATGGTAGTCT 
CCTGTACTTCTTTCCTTTACTTTTCATCTATACTTTTAT 
CTCTGCTGTAAGGCTGGACACCCATCT 

CCITrCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATCAG 
TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCTTGCAGATGTATTTCTTCCACT 
1 5 GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 
ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCTGCAGGTTCC 
TGCCTCTTCGGTTTCCTTATCCTGCTTCCC^ 

TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGT 
ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 

20 TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCTTCT 
GAAGGGAGGCAAAAGGCTNTTTCTACCTGTGCAGGCCACCTCATGGTCTTCCTGATATTCT 
TTGGCAGTGTATCACTCATGTACTTGCGTTTCAGCAACACTTATCCACCAGTTTT 
AGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCTTCAATCCCATCATTTATAGCCT 
GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCTGTCTTCAAA 

25 AGCCTGGAGGTTAA (SEQ ID NO: 236) 



AOLFR157 sequences: 

MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLL 
SFLDLCYGTASMPQALVHCFSTHPYIiOT 
30 LRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRI^ 

NEFMILITSIFTLLLPFGFVLLSYIR1AMAIIIURSLQGRLKAFTTC 

QSKSSPDQDKFISVFY'GALTPMLNPLrY'SLRKKDVKRAIRKVMLKRT (SEQ ID NO: 287) 

ATGGCCATGGACAATGTCACAGCAGTGTTTCAGTTTCT 
35 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGG 
AATGGATTTATGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCC 
CCTTAGTAACCTGTCTTTCTTAGACCTTTGTTATGGAACAGCTTC 

TGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTC 
TCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTGG 

40 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGCTT 
GGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCCTATCCCTGAGG 
CTTCACTrCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGATTCT 
GCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATCCTCATCACCAGTATCTTCACCC 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACATACGAATTGCT 

45 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGG 
TGACAATCTTCTATGGGTCAGCCATCTCC^TGTATATGAAAACTCAGTCCAAGTCCTCCCC 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTG 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

50 

AOLFR158 sequences: 

MKAGNFSDTPEFFLLGLSGDPELQPILFMLFLSM^ 
LSLVDICFTSTTMPKMLVMQAQAQSII^rVT 
LRYNVIMNPKXCGLLLLLSFWSVLDALLHTLMVLQLTFCID 
55 NILVYLVTSLLGVWLSGIIFSYTRW^ 

GATHSSRKGAIASVMYTVVTPML^ (SEQ ID NO: 289) 
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ATGAAAGCAGGAAACTTCTCAGACACTCCAGAATTCTITCTCTTGGG 
CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCTGGG 
GAACCTGCTCATCATCCTGGCCGTCAACTCTGACTCCCACCTCCACACCCCCATGTACTTCC 
5 TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCTCCACCACGATGCCCAAGATGCTG 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTTTGTTCKjATTGGAAAATGGAATTCTGGTCATGATGGC 
TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 
CTGCTTCTGCTGTCCTTCATC^^ 
10 ACAGCTGACCTTCTGCATAGACCTGGAAATTCCCCACTrTTTCTGTGAA 

TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTTGGTGACCAGC^ 

GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCTCTTACACACGAATTG 

TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCTTTTTC^ 

CGTTGTTTCCTTGTTTTATGGAACAGGGTTTGGGGTGTACCTTAGTTCTGGGGCTACCCACT 
15 CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGG 
GATACCATCTTTCCATTGA (SEQ ED NO: 290) 



AOLFR159 sequences: 

20 MGPRNQTAVSEFLLMKVTEDPELKLOT^ 
LSFTDICLTTTTWKILVM^ 
RYTVLMNVHFWGLLILI^MFMSTMDA^ 

INNILIYFASSWGAIPLSGIIFSYSQIVTSVLRMPSARGKYKAFSTCGCHLS 
SAVAESSRITAVASVMYTVVPQMMWFIYSLRNKEMKKA^ (SEQ ED NO: 291) 

25 

ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCTTCTCATGAAAGTGACAGAGGAC 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCATGTACCTGGTCACCATCCTGG 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACTCCCACCTCCACACCCCCATGTACTTC 
CTTCTCTTTAATCTCTCCTTTACTGACATCTGTTTAACCACAACCACAGTCCCAAAGATCCT 
30 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CTTGTCTTGGTTTTTGCTGGCTTGGAAAGTTG 

TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCTGGGGCTTG 
CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCTGATGGTATT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCTGTGAAG 
35 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTGCA^ 
ATTTGGTGCAATTCCTCTCTCTGGAAT^ 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCTC 
TGTTTTTTCCTTGTTCTATGGGACAGCTTTTGGGGTGTACATTAGTTCT 
CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAACCC 
40 CITCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCTre 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

MPMQLLLTDFIEFSIRFIINSNffiARNQTAISKFLLLGLIED 
45 AVISDSHLHTPMYFFLSNLSFm^ 

LLAAMAYDRYVAICHPLRYT\TMOT^ 
CELAQVIQLTCSDTLINNILIWAAOT 

SIVLLFYGAGLGVYISSVVTDSPRKTAVASVMYSVFPQMVNPFr^ 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

50 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATC^ 

CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGGACTGATAGA 
CCGGAACTGCAGCCCGTCCTTTTCAGCCTGTTCCTGTCCATGTACTTGGTCACCATCCTGGG 
GAACCTGCTCATCCTCTTGGCTGTCATCTCTGA 
55 TCCTCTCCAATCTCTCCTTTTTGGACATTTGTTTAAGCAC^ 

GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
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TTGTCTTGTTTTTTGCTGGfCTTGGAAAATTGTCTCCTTGCAGCAATGGCCT 
GTGGCCATTTGTCACCCCCTTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCTTCTCTCTCTGTTGACTAGTGTTGTGAATGCCCTTCTTCTCAG 
AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCTCTTCTTCTGTGAACTGGCTCAGGTCA 
5 TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTTGCAGCTTG 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCITACACT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCTCC 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTC 

ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGAACCCC 
10 TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTTCTGTGGTGTGCCATTTGCTTTGG (SEQ ID 

NO: 294) 

AOLFR161 sequences: 

15 MEPRNQTSASQFILLGLSEKPEQETLLFSLFFCMYLVMVVGNLLIILAISro 
SLVDFCLATNTIPKMLVSLQTGSKAISYPCCU 
YAKMSLRLCRLLVGALWAFSOT 

IFILIVAGMVIATPFVCILASYARILVAIMKVPSAGGRKXAFSTCSSHI^W 
SSVLTTVKEKASAVMYTAVTPML^ (SEQ ID NO: 295) 

20 

ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTTTTCCCTGTTCTTCTGCATGTACCTGGTCATGGTCGTGGG 
GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 

25 GGTGAGCCTTCAAACCGGGAGCAAGGCCATCTCTrATCCCTGCTGCCTGATCCAGATGTAC 
TTCTTCCATTTCTTTGGCATCGTGGACAGCGTCATAATCGCCATGATGGCTTATGACCGGTT 
CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 
CTGGTCGGCGCCCTCTGGGCGTTTTCCTGCTTCATCTCACTCACTCACATCCTCCTGATGGC 
CCGTCTCGTTTTCTGCGGCAGCCATGAGGTGCCTCACTACTTCTGCGACCTCACTCCCATCC 

30 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGATCTTCATCCTCATTGTGGCAGGGAT 
GGTGATAGCCACGCCCTTTGTCTGCATCCTGGCCTCCTATGCTCGCATCCTTGTGGCCATCA 
TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCCTTCTCCACCTGCAGCTCCCACCTGTC 
TGTGGTTGCTCTCTTCTATGGGACCACCATTGGCGTCTATCTGTGTCCCTCCTCGGTCCTCA 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 

35 CTTCATCTACAGCTTGAGGAACAGAGACCTGAAAGGGGCTCTCAGGAAGCTGGTCAACAG 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 
MMRLMKEVRGRNQTEVTEFLLLGLSDNP 
40 TPMYFFI^SLSFVDASYSSSVTPKMLVNLNL^ 

YDRYAAIWNPLLYPVLVSGRICFLLIATSFLAGCGNAAIHTGMTFRLSFCGSN^^ 
LKLSCSDTHFNGIVIMAFSSFraSCV^ 

FGTILFMYLRPTSSYSMEQDKWSWYTVIIPVLW (SEQ ID 

NO: 297) 

45 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATCAAACAGAAGTAACAGAATTTCTC 
CTCTTAGGACTTTCCGACAATCCAGATC 

CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCTCTGT 
CTCCACACCCCCATGTATTTCTTTCTCAGTA 
50 TCCGTCACTCCCAAGATGCTGGTGAACCTCATGGCTGAGAATAAGGCCATTTCTTTTCATG 
GATGTGCTGCCCAGTTCTACTTCirTGGCTCCTTCCTC 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCTCGTGT 
CTGGGAGAATTTGCITTTTGCTAATAGCTACCTC 

CATACATACAGGGATGACTTTTAGGTTGTCCnTTTGTGGTTCTAATAGGATC 
55 ACTGTGACACCCCGCCACTGCTCAAACTCT 
ATCATGGCATTCTCAAGTTTTATTGTC^ 
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GTGTATCTTCATTGCCGTCITGAAGATGCCTTCGTTAGAGGGCAGGCACAAAGCCTTCTCC 
ACCTGTGCCTCTTACCTCATGGCTGTCACCATATT 

GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGGTTGTCTCTGTCTT^ 
ATAATCCCTGTGCTAAATCCCCTCATCTATAGTTTAAAAAATAAGGATGTAA^ 
5 TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 
MQRSNHTVTEFILLGFTTDPGMQL 

LSFLDLWYSSVYTPKILVTCISEDKSISFAGCLCQFFFSAGLAYSECYLIAAVATO^ 
10 LYAQAMSIKLCALLVAVSYCGGFINSSHTKKTFSFNFCRE 
IMMYFLLASNVICPAVLILASYLFnTSVL^ 

SYSFDMDKIVSTFYTVWPMLNLM^ (SEQ ID NO: 299) 



ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTTCACCACAGACCCA 

GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTA 

ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCT 

ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCTTCTGTCTACACCCCAAAGATCCTAGT 
GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCT 

CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACCGCTACGT 
GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCTG 
GTAGCAGTCTCATATTGTGGTGGCTTTATTAACTCTTCAATCATCACCAAGAAAACGTTTTC 
CTTTAACTTCTGCCGTGAAAACATC^ 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCTCCAA 
TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCrCTTTATCATCACCAGTGTCTTGA 
GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCCCACCTGACCTCT 
GTCAC1TTATACTATGGCTCCATTCTCTACATCTACGCTCTCCCCA 

TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCTCATG 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCT (SEQ 
ID NO: 300) 



AOLFR164 sequences: 

MFLTEROTTSEATFTLLGFSDYLELQIPLFFVFL^ 
HLSFVDFCYSSIIAPMMLVNLVVEDRTISFSGCLVQFFFPCTFW 
LLYTVMSQKLCAMLVVVLYAWGVACSLTLACSALKLSFHGITSfTINHFFCEL^ 
35 SQLLLFTVATFNEISTLLnLTSYAFITVTTLKMPSASGHRKWSTCA 
NSKNSRHTVKVASVFYTWPLLNPLrc^ 
(SEQ ID NO: 301) 



ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACT 
40 ATTACCTGGAACTGCAAATTCCCCTCTTCTTTGTATTTCTGGCAG 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCTGCTATTCCTCCATC 
TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTGCAATT 
CTTTTTCTTTTGCACCTTTGTAGTC 
45 ACTTTGTGGCCATTTGCAATCCTCT 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 
CTTTAAAGTTATCTrTTCATGGTTTCAACACAATCAATCA 
CTGATATCACTCTCTTACCCTGACTCTTATCT 
TTTTAATGAGATAAGCACACTACTCATCATTCT 
50 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCTCCCACCT 
GACTGCCATCACCATCTTCCATGGCACCATCCTCTTCCTCTACTGTGTACCCAACTCCAAAA 
ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCTrGTTGAA 
TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATm 
55 A (SEQ ID NO: 302) 
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AOLFR165 sequences: 
MAVGRNNTIVTKFILLGLSDHPQM^ 

SNLSFII)ICYVSSTAPKMLSDnTEQKTISFVGCATQYFWCGMGLTECFIJ^ 
PLLYTVLISHTLCIiCMWGAYVGGFLSSFmTYSWQHDFCGP 
5 TSEWTFIVSVWGIVSVLVVLISYGYIVAAVVKISSATGRTKAFSTCASm^ 
YMRPSSSYSLNItf)KWSIFYALVIP 
(SEQIDNO: 303) 



ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCATTCTCCTGGGACTTTCAGACC 
10 ATCCTCAAATGAAGATTTTCCTTTTCATGTTATTTCTGGGGCTCTACCTCCTGACGTTGGCC 
TGGAACITAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGCCCATGTACT 
TCTTCCTCAGTAACCTGTCCTTCCTGGACATCTGCTATGTGTCCTCCACCGCCCCTAAGATG 
CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTITGTTGGCTGTGCCACTCAGTACT 
TTGTCTTCTGTGGGATGGGGCrGACTGAATGCTTr 
15 GTATGCTGCAATCTGCAACCCCTTGCT 

AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCTTAGTTCTTTCATTGAAACATACT 
CTATCAGCATGATTTCTGTGGGCCCTATATGATCAACCACTITITCTGTGACCTCC 
TCCTGGCTCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCTTCATAGTCAGTGTT 
GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCTTATGGTTACATTGTTGCTGCTGT 
20 TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCACTTGTGCCTCTCACCTG 
ACTGCTGTGACCCTCTTCTATGGTTCTGGAT^ 

CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTTTAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 
AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTTTATGACCTTGGGCTAA (SEQ ID 
25 NO: 304) 



AOLFR1 66 sequences: 
MEMENCTOVKEFIFLGLTQNREVSLV 
NI£L\DICTSSITWKVLVDLLSE 
30 HYATMSRDHCIGLTVAAWLGGFVHSIVQISLL^ 
ELLMISNNGLLTTLWFFLLLVSYTVQLSL^ 

FTALPMDKAISVTFTVISPLLWL^^ (SEQ ID NO: 305) 

ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATTTTCCTTGGCCTGACCCAGAATC 
35 GGGAAGTGAGCTTAGTCTTATTTCTTTTC 

AACCTCCTCATCATGGTCACTGTTACCTGTC 

GCTCCATAATTTATCTATTGCCGATATCTGCTrCT 

TGGACCITCTGTCTGAAAGAAAGACCATCTCCTTCAATCATTGOT 

TTCCACCTTATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCATTGGATCGATATG 
40 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 
CACAGTGGCTGCCTGGTTGGGGGGCTTTGTCCACTCCATCGT 

CCACTCCCTTTCTGCGGACCCAATGTTCTTGACACTTTCTACTGTGATGTCCACCGGGTCCT 
CAAACTGGCCCATACAGACATTTTCATACTTGAACTACTAATGATTTCCAACAAT 
CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTCCTACATAGTCATATTATCATTACCCAA 
45 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 
GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCA 
TGGATAAGGCCATCTCTGTCACCTTC^ 

ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

50 

AOLFR167 sequences: 

MSITKAWNSSSVTMFILLGFTDHPELQALLFVTFLGIY^ 
LSNLSFroiCYSSAVAPNMLTDITFWEQKTISFVGCAAQFFFFVGMGLSECLLL^ 
SSPLLYPTIMTQGLCTRMW^ 
55 FLSQVVNFLVVVTVGGTSFLQLIISYGYr/SAV^ 
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FVYLRPSSSYLLGRDKWSVFYSLVIPMLNPLIYSLRNKEIKDALWKVL (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
5 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGAC 

CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCTGCACACACCCA 
TGTACTTCTTCCTAAGCAACTrATCTTTCATTGACATCTGCT 

AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCTGCTC 
AGTTTTTTTTCTTTGTCGGCATGGGTCTGTCTGAGTGCCTCCTCCTGACTGCTATG 

10 GACCGATATGCAGCCATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 
GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCAGGCCAG 
CTCCATATTTAGGCITCACTTTTGCGGACCCAACATCATCAACCACTTCT 
CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTCCTCAGTCAAGTGGTGAA 
GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 

1 5 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCTTTTCGTGTACTTGCGACCCAG 
CTCCAGCTACTTGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCTATTCATTGGTGATCCCC 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

20 

AOLFR1 68 sequences: 

MEKINNWEFIFWGLSQSPEIEK^ 

DICYSSVTAPKMIVDLIAKDKTISYVGCML^ 

TIMNRETCNKMLLGTWVGGFLHSnQVALVVQLPFCGPNEIDHYFCD 
25 VVVTANSGTIALGSFVILLISYSI^ 

TTFSEDKMVAWYTIITPMLNPLIW (SEQ ED NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATTTTCTGGGGTCTTTCT 
3 0 TTGAGAAAGTTTGTTTTGTGGTGTTTTCTTTCTTCTACATAATCA 
CTCATCATGCTGACAGTTTGCCTGAGCAACCT^ 
CTTCTTGTCTTTTGTGGACATTTGTTACTCT 

TGTTAGCAAAGGACAAAACCATCTCCT1ATGTGGGGTGCATGTTGCAACTGOT 

ATTTCTTTGGTTGCACTGAGATCTC 
35 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 

TAGGGACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 

ACCCITTTGTGGACCCAATGAGATAGATCACTACTTTTGTGATGTTCACCCTGT 

CTTGCCTGCACAGAAACATACATTGTTGGTGTTGTTGTGACAGCCAACAGTGGTACCATTG 

CTCTGGGGAGTTTTGTTATCTTGCT 
40 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 

TTATCTTTTTCGGCCCCTGTACrTTTATGTACATGCGCC^ 

AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGATTTATACACT 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTTTCTTGGA 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

45 

AOLFR169 sequences: 

MMDNHSSATEFHLLGFPGSQGLHHILFAIFF 
STIJEILVTTITWMMLWGLLF 

NIIMNSSTCIWVVIVSWWGFLSEIWPIYATFQFTFRKSNSLDH^ 
50 LFLMAWILIGSLIPTrVSYTYnSm 

GVEYNKIVSLLVSVLTPFLNPFIFTLRNDKVKEALRDGMKRC^ (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCTTCTAGGCTTCCCTGGGTCCCAAG 
GACTACACCACATTCTTTTTGCTATATTCTTTT^ 
55 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCT 
CAGCCACCTCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCTT^ 



126 



WO 01/98526 



PCT/US01/20122 



GGATTGCTCTTCCTGGGATGCAGACAGTATCTTTCTCTACATGTATCGCTCAACTTTTCCT 
TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 
AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 
CATGGGTGTTTGGATTTCm 
5 CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCTCAAACTGTCCT 
GCGATAACACTCTTCTCACAGAGTTTATCCTTTTCTTAATGGCTC 

TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATCCTCAAGATCCCGTC 
AGCCTCTGGCCGGAGGAAAGCCTTCTCCACTTTTGCCTCCCACTTCACCTGTGTTGT 
GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACACAGGGAGTTGAGTACAA 
1 0 TAAGATAGTTTCCCTGTTGGTTTCTGTGTT 

TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 
GAAAGATTAG (SEQ ID NO: 312) 



AOLFR170 sequences: 

15 MSFTSLIPSLCFSLTLPFIJFC^ 

ASPSVFCFSCMQGPILWIMANLSQPSEFVLLGFSSFGELQALLYGPFLMLYLLAFM 
ADTHLHTPMYFFLGNFSLLEILVTMTAVPIUvlLSDLLWHKV^ 
TDMALDRFVAICHPLRYGTLMSRAMCVQIAGAAWAAPFLAMWTVL 
FFCDNEPLLQLSCSDTRLLEFWDFLM^^ 

20 SHLTLWIGYSSTIFLYVRPGKAHSVQVRKW 
RLKGLCKAQ (SEQ ID NO: 313) 



ATGTCTTTCACTTCTCTCATACCCTCACT 
TATCTTTCTTTATTGCCGTTTCTTTCTGCTTTTCT 
25 CTCTCTCTATTCTCTGTCT^ 
TATCTCTCTGTTTCTGCCT^ 

TGGATCATGGCAAATCTGAGCCAGCCCTCCGAATTTGTCCTCnT 

TGAGCTGCAGGCCCTTCTGTATGGCCCCnTCCTCATGCTTTATCTTCT 

ACACCATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACACCCATGTACTTCTTC 

30 CTGGGCAATTTTTCCCTGCTGGAGATCTTGGTAACCATGACTGCAG 

CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTTCTACTTC 
CACTTTTCCCTGGGGTCCACCTCCTTCCTCATCCTGACAGACATGGCCCTTGATCGCTTTGT 
GGCCATCTGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 
GCTGGGGCTGCCTGGGCAGCTCCTTTCCTAGCCATGGTACCCACTGTCCTCTCCCGAGCTC 

35 ATCTTGATTACTGCCATGGCGACGTCATCAACCACTTCTTCTGTGACAATGAACCTCT 
CAGTTGTCATGCTCTGACACTCGCCTGTC 

TGTCCTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCACTGTGCTGC 
GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTTCTCCACTTGCGGGTCTCACCTCACACT 
GGTCTTCATCGGCTACAGTAGTACCATCITrCTGTATGTCAGGCCTGGCAAAGCTCACTCT 
40 GTGCAAGTCAGGAAGGTCGTGGCCTrGGTGACTTCAGTTCrCACCCCCTTTCTCAATCCCT 
TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 
GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 314) 



AOLFR171 sequences: 
45 MVGNLLIWVTTIGSPSLGSLMYFFLAYLSLM^ 

EHLLGGAEWLLVVMAYDRWAISKPLHYLNIMNI^ 
ICGPNVIDHSVCDMYPLLELLCLDTYFIGLT\^ANGGnCMVIFTFLLISC 
HKALPTCISmiWALWWCIFIVrYVRPV^ 
KNLWCEKLSIVRKRVSPTLNIFIPSSKATNRR (SEQ ID NO: 315) 

50 

ATGGTGGGAAACCTCCTCATTTGGGTGACTACTATT 
TGTACTTCTTCCTTGCCTACT^ 
AAATTGATGATAGACTTACTCT^ 
AGCTCTTCATAGAACACTTAOT 
55 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 
TGCATCCTTCTGTTGGTGGTGGCCATGATTGGAGGTTTC 
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CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCTGTGACATGT 
ACCCATTGTTGGAACTGTTGTGCCTTGAC^^ 

TGGTGGAATAATTTGTATGGTCATCTTTACCnTrCTGCTAATCTCCT 

ACTTCCTTAAAACITACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTACCTGCATCTCCCA 
5 CATCATTGTGGTTGCCCrCGTTTTTGTTCCCTGTATTm 

ACTTTCCCnTTGATAAATTAATGACTGTGTTTTATTCAATTAT 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGTTCTA 
AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 

10 

AOLFR172 sequences: 

MAETLQLNSTFLHPNFFILTGFPGLGSAQTWLTLV^ 
FLL1JUIAATDLGIATSIAPGLLAVLWLGPRSWYAVCLV 
AAAIGRPLHYPVLVTKACVGYAALALALKAVAIVVPFPLLVAKFEOT 
1 5 VELWGNTQATNLYGLALSLAISGMDILGITGSYGL 

AFYIPGLFSYIAHRFGHHTWKPVHILLSNIYLLLPPALNPLIYGARTK^ 
(SEQ ID NO: 317) 



ATGGCAGAAACTCTACAACTCAATTCCACCTTCCTACACCCAAACTTCTO 

20 GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCTGACACT 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGCCACATCT 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 
GCCTGGTCCAGATGTTCTTTGTACATGCACTGACTGCCATGGAATCAGGTGTGCTTTTGGC 

25 CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
AAAGCCTGTGTGGGTTATGCAGCCITGGCCCTGGCACTGAAAGCTGTGGCT 
CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACTTCCAAGCCAAGACCATAGGCCATACCT 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCTGGGTATCACTGGCT 

30 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCTTTG 
GTACATGTAGTTCTCACATCTGTGTCATTCTGGCCTTCTACATACCTGGTCTCTTCTCCTAC 
CTCGCACACCGCHTTGGTCATCACA 
CTACTTGCTGCTGCCACCTGCCCT^ 

AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

35 

AOLFR173 sequences: 

MSHTNVTIFHPAVFVLPGIPGLEAYHrV^ 
MIAVMDILLSTTTWKALAIFWLQAHNIAFDACVT^ 
APLRYTTVLTWPWGRIALAVTC 
40 NIWYGFSVPIVM\^DVILIAVSYSLIL^ 
THHFGRNIPQHVHILIANLYVAWPM 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTTCCATCCTGCAGTTTTTGTCCTTCCTGGCATCCCTGG 
45 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCTCATTTACATCACT 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 
TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACC 
CCCTAGCCATCTTTTGGC^ 
TTCTTTGTCCATATGATGTTC^ 
50 CITrGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGTTGTGGGG 
AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATCATCrrTCCCAGTCATATTCTTGCT 
GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCTCACTCCTACT 
GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGCTTCTCAGTG^ 
TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTrACTCACTGATCCTCCGAGCAG 
55 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCTCCCACCT 
CTGTGTCATCCTTATGTITrATGTC 
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TAATATTCCTCAACATGTCCATATCXTGCTC 

TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CTTTGACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 



5 AOLFR175 sequences: 

MHFLSQNDLNTNLIPHLCLH^ 
LFIVVYII.TmGNGSIICAV^ 

SGCFLQFYFFFSLGSTECFFIAVMAFDRYLAICRPLRYPTIMTRRLCTO 
VNISQMSFCGSRIIDHFLCDPAPLLTLTCKJK^^ 
1 0 RWSAAGRRKAFSTCGSHLAWSIJFYGSVLVMYGSPPSKNEAGKQKW^ 
YSLRNKDMRKALKKFWGT (SEQ ID NO: 321) 

ATGCATTTTCHTTCCCAAAATGATTTAA 

TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATGAAAATCTTCAACAGCCCC 
15 AGCAACTCCAGCACCTTCACTGGCTTCATCCTCCTGGGCTTCCCTTGCCCCAGGGAGGGGC 
AGATCCTCCTCTTTGTGCTCTTCACTGTTGTTTACCTCCTGACC^^ 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 
ACTTCTCCXrCITGGA 
CTCTCTGACACCAAGATCATCTC^ 
20 TTGGGCTCTACAGAATGCTTTTTCCTGGCAGTTATGGCATTTGATCGATACCTTGCCATCTG 
TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCTCTGTACCAATCTTGTGGTCAATT 
GCTGGGTACTTGGTTTCATCTGGTTCTTGATTCCTATCGTCAACATCTCCCAAATGTCCTTC 
TGTGGATCTAGGATTATTGACCACTTCCT^^ 

CAAAAAAGGCCCTGTGATAGAGCITGTCTTTTCTGTCTTAAGTCCTCT 
25 TCTTTCTCTTCATTGTGGGGTCCT 

GCAGCTGGGAGAAGAAAGGCTrTCTCCACCTGTGGGTCTCACCTGGCTGTGGTTTCACTGT 

TCTACGGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCTGGAAAGC 

AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACT 

CTTAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTTTGGGGAACATAA (SEQ ID NO: 
30 322) 



AOLFR176 sequences: 

MFFimSLVTSWLTALGPQNRT 
AVKLDRRLHTPMYILLGOTAFLEW 
35 LSVMAYDRYIAICRPLHYPSIMTGKFCm 

PGPLFAIACISAPSTELICYTFNSMnFGPFLSILG^ 

VSLFYGTLMVMYVSPTSGNPAGMQKIITLVYTAMTPFLNPLIYSLRNKDM 
QN (SEQ ID NO: 323) 

40 ATGTTCTTTATTATTCATTCTTTGGTTACTTCTGTTTTT 

CAGAACAATGCATITrGTGACTGAGTTTGTCCTCCTGGGTTTCCATGGTCAAAGGGAGATG 
CAGAGCTGCTTCTTCTCATTCATCCTGGTTCTCTATCTCCT 

TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCTGGTACATTTCCTCCACTGTCCCAAACATGCTAGTCAATAT 

45 CCTCTCTGAGATTAAAACCATCTC^ 

ACTGGGTACAACAGAGTGTTTCTITTTATCAGTTATGGCTTATGATCGGTACCTGGCCATC 
TGTCGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCTGTATAATT 
ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCTATTGTTCTTATCTCCCAACTTCCCT 
TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACrGG 

50 CrGCATCTCTGCTCCTTCCACTGAGCITATCTGTTACACCTrCAA 

GGCCCTTCCTCTCCATCTTGGGATCTTACACTCTGGTCATCAGAGCTGTGCm 
TCTGGTGCTGGTCGAACTAAAGCTITCrCCACATGTGGGTCCCACCTAATGGTGGTGTCTC 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCTTATCTAT 

55 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTAGC 
CAAAACTGA (SEQ ID NO: 324) 
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AOLFR177 sequences: 
MSFFFVDLRPMNRSATfflVTEFILLGFPG^ 
TPMYFLLGNFAFLEIWYVSSTIPNMLVNILSKTKAISFS 
5 RYLAICHPLQYPAIMTVRFCGKLVSFCWU^ 

SCAPAPITECIFYTQSSLVLFFTSMmRSmLLTAWQWSAAGRRKAFSTCGS^ 

TVMVMYVSPTYGIPTLLQKILTLVYSVTTPLFNPLIYTLRNKD 

(SEQIDNO:325) 

1 0 ATGTCTTTCTTCirTGTAGACTrAAGACCCATGAACAGGTCAGCAACACACATCGTGA 
AGTTTATTCTCCTGGGATTCCCTGGTTGCT 

TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGGAGCCATCATCTATG 

ACCCACTACTACACACCCCCATGTACTTTCTGGTGGGAAATTTTGCCTTCCT 

TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGACCAAGGCCATCTC 

15 ATTTTCTGGGTGCTTCCrCCAGTTCTATTTCTTCTTTT 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTGTCTTTCTGTTGGCTTATTGGATTCCTTG 
GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTTCTGTGGTCCTAATATCATTGAT 
CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 

20 AATGTATTTTCTATACTCAGAGCTCCCnTGTCCTCTTTTTCACTAGTATGTACAT^ 
TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCTGCAGCTGGTC^ 
CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCTTTTCT 

ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTGGTAT 
ATTCAGTAACGACTCCTCTTTTTAATCCTCTGATCTATACTCTTCGTAA 
25 CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 

MVGANHSWSEFWLGLTNSWEIRLLLLWSSMFYMASMMGNSLILLTVT 
30 ANLSFIDLGVSSVTSPKMIYDLFRKffi 
LQYLTIMSPRMCMFFLVAAWVTGL^ 
RLEFMVTANSGFISLGSFFI1JUSYVVTILTVLKHSSAGLSKALS 
PSPSTHLDKFLAIFDAVLTPVLNPIIYTFRN (SEQ ID NO: 327) 

35 ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACTCACCAATTCCT 
GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGATGGGA 
AACTCTCTCATTTTGCTCACTGTGACTTCTGACCCTCACTTGCACTCCCCCATGTATTT 
GTTAGCCAACCTCTCCTTCATTGACCTGGGTGTTTCCTCTGTCACTTCTCCCAAAATGAT^ 
ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTTGGAGGCTGCATCGCTCAAATCTTCTT 

40 CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 
GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 
TCnTAGTGGCTGCCTGGGTGACCGGCCTTATCCACTCTGT^ 

AACTTGCCCTrCTGTGGTCCTAATGTATCGGACAGCTTTTACTGTGACCTTCCTCGGTTCAT 
CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 
45 ATCTCTCTGGGCTCCTTCTTCATACTGATCATTTCCTATGTGGTCATCATTCTCACTGTTCT 
GAAACACTCTTCAGCTGGTTTATCCAAGGCTCTGTCCACCCTTTCAGCT 
GTAGTTTTGTTCITrGGTCCTTTGATTTTTGTCT 
GGATAAGTTTCTGGCCATCTTTGATGCAGTTCTCACT 
CATTCAGGAATTGA (SEQ ID NO: 328) 

50 

AOLFR179 sequences: 

MNGMNHSWSEFWMGLTNSREIQLLLFWSLLFYFASMMGM>VIVF^ 
ANLSITOMAFCSITAPKlvaCDIFKKHKAISFRGCIT^ 
LHYLTMSPRMCLYFLATSSnGLfflSL^^ 
55 EFMVTVNSGLISVGSFVLLVISYIFILFTVW^ 

P SPTSHLDKYLAIFD AFITPFLNP VrYITRN^ (SEQ ID NO: 329) 
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ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTCAC 
GGGAGATTCAGCTTCTACTTTTTGTTTTCTCTTTGTTGTTC^ 

AACCTTGTCATTGTATTCACTGTAACCATGGATGCTCATCTGCACTCCCCCATGTATTTCCT 
5 CCTGGCTAACCTCTCAATCATTGATATGGC^ 

GTGATATTTTCAAGAAGCACAAGGCCATCTCCTTTCGGGGATGTATTACTCAGATOT 
TAGCCATGCTCTTGGGGGCACTGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAC 
ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACTCATTGGTCCAATTAGTTTTTG 

1 0 GATTTACCTTTTTGTGGTCCTAATATCTTTGACAGTTTTTACTGTGATCTCCCTCGGCTCCT 
CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCTTTGTCTTGCTGGTAATTTCCTACATCTTCATT 
GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTCTACCCTGTCAGCTCATGTCACTGTG 
GTCATCTTGTTCTTTGGGCCACTGATGTTTTTCTACACA 

1 5 GGATAAATATCTTGCTATTTTTGATGCATTTATTACTC 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 



AOLFR180 sequences: 

20 MTNKMYAIYIKNLNYFSFLIVQCLQPTMAIF^ 

ALLGNSMIFLVHTKJOILHKPMYYFLSMLAAVDLCLTITT 
FVHAFSLLESSVLVAMAFDRFVAICNPLNY 
HGGHELSHPFCYHPEVKYTYSKPWISSFWGLFLQL^^ 
QQKALSTCVCfflCAVTIFYVPn^ 

25 QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO; 33 1) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCTTAATTATTTTTCTTTCCTCATAGT 
TCAGTGTCnTCAACCAACCATGGCAATATTCAATAACACCACTTCGTCTTCCTCAAACnTCC 
TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATTCCAGTCTGCTGT 
30 CTCTACACCATTGCCCTCTTGGGAAACAGTATGATCnTTCTTGTCATCATTACTAAGCGGA 
GACTCCACAAACCCATGTATTATTTCCTCTCCATGCTGGCAGCTGTTGATCTATGTCTGACC 
ATTACGACCCTTCCCACTGTGCTTGGTGTTCT 
AGCTTGCTTCATTCAAATGTTCmGTGCATGCTTTCT 

TAGCCATGGCCTTTGACCGCTTCGTGGCTATCTGTAACCCACTGAACTATGCTACTAT 
35 ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCTGCATTAGACCAGCAGTTTTCTTAC 
TTCCCCITCTTGTAGCCATAAACACTGTGTCTTT^ 

TTTTGCTACCACCCAGAAGTGATCAAATACACATATTCCAAACCTTGGATCAGCA 
GGGGACTGTTTCITCAGCTCTACCTGAATGGCACTGACGTATTGTTTATT 
GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCTCTCA 
40 GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTTTCTATGTGCCACTGATCAGCCT 
TTGGCACACCGCCTCTrCCACTCCACCCCAAGGGTGCTCTGTAGCACTTTGGrc 
TCTGCTCTTACCACCTGTGCTGAACCCrATCATTTACAGCTTGAAGACCAAGACAATC 
CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGTTTTAATGTGAGGGGTCTTA 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 

45 

AOLFR181 sequences: 

MSVLKNSEVKLFLLIGIPGLEHAHIWFSIPICLMYLLAMGNCT 
AVSDMGLSLSSLPTMLRVELFNAMGISPN^ 
YSSILTSNRVAKMGLILAIRSILLVIPFPFT^ 
50 IYGFFIALCTMLDIALrVTLSYVLILKTILSIASLAERLKALNTCV 

AKHKSPLVVILLADMFLLVPPLMNPIVYCVKTRQIW^ (SEQ ID NO: 333) 

ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCTTCTGATTGGGA 
AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCTGCTTGCCATCATGGGC 
55 AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCTCGCTTCATGAGCCCATGTATTATTT 
CCTTGCCATGTTGGCTGTCTCTGACATGGGCCTGTCCCTCTCCTCCCTTCCTACCATGTTGA 
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GGGTCTTCTTGTTCAATGCCATGGGAATTTCACCTAATGCCTGCTTTGCTCAAGAATTOT 
ATTCATGGATTCACTGTCATGGAATCCTCAGTACTTCTAATTATGTCTTT^ 
TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 
GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTCCCTTCACCTTAAGGAG 
5 ATTAAAATATTGTCAAAAGAATCTTCTTTCT^ 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATG 
ATGCTGGACTTGGCACTGATTGTTTTGT^^ 

TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCTGTGCTGTG 
CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAAAA 
10 GCCCTCTTGTTGTGATCCTTATTGCAGATATGTTCITGTTGGTGCCGCCCOT 

ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGCTTAAT 
GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

1 5 MTLGSLGNSSSS VSATFLLSGIPGLERMHIWISIPLCFMYLVSIPGNCTILFIIK 
SMLAIJDLGLSLCTLPTVLGIFWGAREISro 
LHYVSILTNTVIGRIGLVSLGRSVALIFPLPFMLKRre 
ANSIYGMFVIVSTVGIDSLLILFSYALILRTVLSIASRAERFKAL 

IHRFGKQAPHLVQVVMGFNT^LLFPPVMNP (SEQ ID NO: 335) 

20 

ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTACCTTCCTGCTGAGTG 
GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAG 
GAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGTCTCT 

25 TCTCCCTACAGTCCTGGGCATCiriTGGGTTGGAGCACGAGAAATTAGCCATGATGCCTGC 
TTTGCTCAGCTCTTTTTCATTCACTGCrrCTCCTTCCT 
GCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGT^ 
AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCC 
CCTTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACA^ 

30 CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 
GTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCTCT^ 
TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTG 
TGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCT 
ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGG 

35 CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



AOLFR183 sequences: 

MTNLNASQANHRNFILTGIPGTPDKN^ 
40 SII^VLTDVSLSMSTLPSMLSIYWFNAPQIVTO 

Plim^SILTHDVIRKTGISVLTRAVCVWPWFLIKCLPFC^^ 
INSLYGLIVVIFTLGIJDVLLTLLSYVLTLKTVLGIVSRG 

ASMfflRFWEHLSPVVHIVrVM^ (SEQ ID NO: 337) 

45 ATGACGAACITGAATGCATCACAGGCCAACC^ 

GAACGCCAGACAAGAACCCATGGTTGGCCTTTCCCCTGGGATTTCTCTACACACTCACACT 
CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 
TATTACTTCCTTTCTATCTC^ 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCATGCATCATGCAG 
50 GTTCTTCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCTAGTGTCCATGGCCTTTGAC 
AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACrCACGATGTTATTCG 
AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTGCCCTTCCTT 
ATAAAGTGCCTACCCTTCTGCCATTCCAATGT 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCA 
55 ATCTTCACACTGGGGCTCGATGTTCTCCTCACTCTACTGTCTTATGTACT 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCTCTCAC 
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ATGTCTACCGTGCTCCTCITCTATGTTCCTTTTATGGGTGCTGCCTCCATGA 
TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCTACTGCTCCCG 
CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 

5 AOLFR1 84 sequences: 

MSTLPTQIAPNSSTSMAPTFLLVGMPGLSGAPSWWTLPLIAVYLLSALGNGT^ 
PMHFFLFLLSVSDIGLVTALMPTLLGIALAGAHTWASACLLQMVFfflW 
RALMCRPLHYPALLTNGVISKISLAISFRCLGLHLPLPFLLAYMPYCLPQVLTHSYCLHPDVARL 
ACPEAWGAAYSLFVVLSAMGLDPLLIFFSYGLIGKVIXJGVESREDRWKAGQTCAAHLSAV^ 
1 0 Y3PMILLALINHPELPITQHTHTLLSYW 
(SEQ ID NO: 339) 



ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 
15 TGTCTACCTTCTCTCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 
GCCCTGCACCGCXCAATGCACTTCTTCCTC^ 

CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTGTCCCTGCC 
TCAGCCTGCCTTCTACAGATGGTTTTTATCCATGTCTITTCTGTCATGGAGTC^ 
GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 
20 CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCTTTTCGATGCCTGGGTCTCC 
ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 
TCTTATTGCTTGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCITGGGGTGCAGCCT 
ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTT 

GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 
25 CAAACCTGTGCTGCCCACCTCTCTGCAGTGCTCCTCTTCTATATCCCTATGATCCTCCT 

ACTGATTAACCATCCTGAGCTGCCAATCACTCAGCATACCCATACTCTTCn'ATCCTATGTCC 
ATTTCCTTCTTCCTCCATTGATAAACCCTATTCTCTATAGTGTCAAGATGAAGGAGATTAGA 
AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO: 
340) 

30 

AOLFR185 sequences: 
MFVTILMDISTKNNSMMSCCM 

VDCWSRDHINQSMVIASGNSSSHPVSFILLGIPGLESFQLWL\FPFCATYAVAWG 
ffiHTLHEPMYLFIAMLArTDLVLSSS 
35 MAMAII)CYVATCFPLRHSSILTPSVVIKLGTrvrMLRGLLW^ 
EHMAVLKLVCADTSISRGYGLFVAFSVAGFDMm 

SHICVILALYIPALFSFLTYRFGHDWRVVHILFANLYLLIPPMLNPnYGWTKQIG 
NIP (SEQ ID NO: 341) 



40 ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATTATTCTAGTTTATAATCAAACCCAATCA 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTATATAATAATAACACTTGTT^ 
ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCITCAGGGAACAGCTCTTCTCATCCTGTGTCCTTCATCCTGCTTGGAATCCCAGG 

45 GAGAGTTTCCAGTTGTGGATTGCCTTTCCGTTCTGTGCCACGTATGCTGTGGCTGT^ 

AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACTCAACCT 
GGCCATATTCTGGTTTCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTGTTCT 
TCATCCATGCCTTTTCTTCTGTGGAGTCTGGGGTGCTCATGGCTATGGCCCTGGACTGCT 

50 GTGGCTACCTGCTTCCCACTCCGACACTCTAGCATCCTGACCCCATCGGTCGTGATCAAAC 
TGGGGACCATCGTGATGCTGAGAGGGCTGCTGTGGGTGAGCCCCTTCTGCTTCATGGTGTC 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 
CTGAAGTTGGTGTGTGCTGATACAAGCATAAGTCGTGGGTATGGGCTCm 
CTGTGGCTGGCTTTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGAGCTGT 

55 GCTTCAGTTGCCCTCAGGTGAAGCCCG^ 

TGTGTCATCTTGGCTCTITATATCCCAGCCCTTTTTTCTI^ 
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GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTATCTACTGATACCTCCCATGCT 
CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 

5 AOLFR186 sequences: 

MSNASLVTAHLTGLPHAPGIJDALIJFGIFLVVYVLTVLG 
FIDMWFSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYTVM 
RYTSMMSGSRCALIATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILK^ 
NVMVIFVDIGrVASGCFVLIVLSWSIV^^ 
1 0 PGSMDAMDGWAIFYTVLTPLLNPVVYTLRNKEVKKAVLKL (SEQ ID NO: 

343) 



ATGTCCAACGCCAGCCTCGTGACAGGATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCTTTGGAATCTrCCTGGTGGTTTACGTC 

15 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATT^ 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 

20 CCACCGGCACTrGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACITTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCnTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCTGC 
GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTCAGACCTGTGCCTCCCACTGTATTGT 

25 GGTCCTTTGCTTCTTTGTTC^ 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTG 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
CCTCAGAGGAAATAA (SEQ ID NO: 344) 



30 AOLFR187 sequences: 

MAQVRALHKIN1ALFSANSIGAMNNSDTRIAGCFLTG 
CVILSQAILHEPMYIFLSMLASADVXLST^ 
VLLAMAFDRYVAICSPLRYWILTSKVIGKIVT^ 
MGIAHLSCSDISINVWYGLAAALI^TC^ 

35 mLFYWALFSWAYRFGGRSIPCYVHILLASLYVVtf^ 
GSK (SEQ ID NO: 345) 



ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCTGGGCTGGA 
40 GCAACTACATATCTGGCTGTCCATCCCCTrCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCTTATCTATGCTGGCCAGTGCTG^ 
GCCAATTTGTGGCTAGGTTATAGCCACATTTC^ 

CATTCACTTCCTCTTCATTCACTCTGCTGTCCTGCrGGCCATGGCCTTTGACCGCTATGTGG 
45 CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATC 

TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
TCTGTCCTGTTCTGATATCT^ 

CAGGCCTGGACATCATGCTTATTACTGTTTCCTACATCCACATCCTCCAAGCAGTCTTCCGC 
50 CTCCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCTGTGTCAT 
CCTACTCTTCTATGTCCCTGCCCTTTTTTCTGTCTTTGCC 

TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTCATTCCTCCTATGCTCAAT 
CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAGATGTTTTCA 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 

55 
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AOLFR188 sequences: 

MFPSLCPCVLLVQLPLMNENMQCFVFCSCDSLLRMMVSRPIHW 
ELLCVRPWSGKTWSIRHHIFDMELLTNNLKPITDPFVCRLM 
GLTQNPEGQKVLFVTFLLIYMVTM^ 
5 MIVDLLSEKKTISFQGCMAQLFNU)HLFAGAEVILLVVMA 
MLLAAWIGGFLHSLVQFLFIYQLPFCGPNVIDNFLCDL^ 
AVTFFTILLSYGmHSLKTQSLEGKJRKAFYTCASHVT^ 

VLTFITPMLNPLIYTLKNAEMKSAMRKLWSKKVSLAGKWLYHS (SEQ ID NO: 347) 



ATGTTCCCCTCCCTGTGTCCATGTGTTCTCCTrGTTCAACTCCCACTTATGAATGAGAACAT 
GCAGTGTTTTGTTTTCTGTTCTTGTGATAGTTTC 

ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACT^ 

TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 

TTTTGACATGGAGCTTCTGACAAATAATCTCAAATT^ 

TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 
AATTTATCCTCTTAGGGCTCACACAGAACCCTGAGGGGCAAAAGGTTT^ 
CTTACTAATCTACATGGTGACGATAATGGGGAACCTGCTTATCATAGTGACCATCATGGCC 
AGCCAGTCCCTGGGTTCCCCCATGTACTTTTTTCTGGOT 

CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACTTGCTCTCTGAGAAAAAGA 

CCTTTCAGGGTTGTATGGCTCAACTTTTTATGGATCATTTATTTGCTGGTGCTGAAGTCA^ 

CTTCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCTCTTCATGAATTGA 

TCACCATGAATCGTCGAGTCTGTGTTCTTATGCTGTTGGCGGCCTGGATTGGAGGCIT^ 

TCACTCATTGGTTCAATTTCTCTTTATTTATCAGCTCCCTTTCT 

ACAACTTCCTGTGTGATTTGTATCCCTTATTGAAACTTGCTTGCACCAATACCTATGTCACT 

GGGCTTTCTATGATAGCTAATGGAGGAGCGATTTGTGCTGTCACCTTCTTCACTATCCTGC 

TTTCCTATGGGGTCATATTACACTCTCTTAAGACTCAGAGTTTGGAAGGGAAAC 

TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTTTATTCTTTGTCCCCT^ 

GTATGCAAGGCCCAATTCTACTTTTCCC^^ 

TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 
GAGGAAACTTTGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCTGTATCACTCATGA 
(SEQ ID NO: 348) 



AOLFR1 89 sequences: 

MQQNNSVPEFILLGLTQDPLRQKIWVIFLIFYMGTWGNMLIIW 
35 ADSCFSTSTAPRLIVDAI^EKKIITYNECMTQWALHLFGCMEIFVL 
TMSQQVCHLIVLAWIGSLIHSTAQIILALRLPFCGPY^ 
VSNSGAICSSSFMILnSYIVIIJISLRNHSAKGKKiCALSACT 
KMVAVFYTIGTPFLNPLIYTSEECRSEKCHEK (SEQ ID NO: 349) 

40 ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTTAGGATTAACACAGGATCCCTTGA 
GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGAACTGTGGTGGGGAATAT 
GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTCTTTCT 
TTTTATTTGTCCTTTGCAGATTCTTGCTTTTCAACTTCCACAGCCCCTAGA 
TGCTCTCTCTGAAAAGAAAATTATAACCTACAATGAGTGCATGACACAAGTCTTTGCACTA 

45 CATTTATTTGGCTGCATGGAGATCTTTGTCCT 

CATCTGTAAGCCCTTCKrGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 
GTTCTTGCCTGGATAGGGTCTTTAATACACT 

GCCTTTCTGTGGACCCTATTTGATTGATCATTATTGCTGTGATTTGCAGCCCTT 
TTGCCTGCATGGACACTTACATGATCAACCTGCT^ 
50 CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATCTTGCATTCACT 

ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAATTGTAGTCAT 
CTTATTCnTTGGCCCATGTATATTCATATATACACGCCCCCCGACCACTTTCCCCATGGACA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTrTCTC^ATCCACTCATCTACACATCT 
GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 

55 
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AOLFR190 sequences: 

MQRSNHTVTEFILLGFTTDPG 
LSFLDLWYSSVHTPKILVTCISEDKSISF^ 
YAQTMPRRLCICLVLYSYTGGFWAIILTSNTFTLDFCGDNVro 
5 AVLHFLLASNVISPTVLILASYLSnTTILRIHSTQG 

YSLKRDKMV STFYTMLFPMLNPMIY SLRSKDMKD ALKKFFKS A (SEQ ID NO: 351) 



atgcagaggagcaatcacacagtgactgagttcatcctgctgggcttcaccacagatccag 
ggatgcaactgggcctctttgtggtgtto 
10 tagcaccctcatcgtgttgatctgtaa 

ttggaaatctgtcatttctggatctctggtattcttctgtccacaccccaaagatcctagtg 
acctgcatctctgaagacaaaagcat^ 

caggctggcctatagtgagtgctacctactggctgccatggcttatgaccactacgtggc^ 
atctccaagcccctgctttatgctcagaccatgccaaggagattgtgcatctgtttggtttt 
15 atattcctatactgggggttttgtcaatgcaataatattaaccagcaacacato 
gatttttgtggtgacaatgtcattgat^^ 

ggcatgcagtgtgagagagagctaccaggctgtgctgcacttccttctggcctccaatgtc 
atctcccctactgtgctcatccttgcctcttacctctccatcatcaccaccatcctgaggat 
ccactctacccagggccgcatcaaagtcttctccacatgctcctcccacctgatctccgtta 
20 ccttatactatggctccattctctacaactactcccggccaagttccagctactccctcaag 
agggacaaaatggtttctaccttttatactatgctgttccccatgttgaatcccatgatcta 
cagtctgaggagtaaagacatgaaagacgctctgaaaaaattcttcaagtcagcataa 

(SEQ ID NO: 352) 
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AOLFR191 sequences: 
MTGGGMTEITYFILLGFSDFPItflKVL 
FH)VCYISSTWKMLSNLLQEQQTITFVGCnQY^ 
SIMSPTLCVWMVLGAYMTGLTASLFQIGALL^ 
5 MTAILTMFFGIASALVIMSYGYIGISIA^ 

GGSSSFDRFASWYTWIPMLNPLIYSLRNKEIKDALKRL (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTC 

TTCCCAGGATCATAAAAGTGCTCTTCACrATATTCCTGGTGATCTACATTACATCT 
1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCTCCATACACCCATGTATTT 
CTTCCTCAGTAACCTGTCCTTCATAGATGTCTGCTATATCAGCTCCACAGTCCCCAAGATGC 
TCTCCAACCTCTTACAGGAACAGCAAACTATCACITITGTTGGTTG^ 
ATCTTTTCAACGATGGGACTGAGTGAGTCTTGTCTCATGACAGCCATGGCTTATGATCGTT 
ATGCTGCCATTTGTAACCCCCTGCTCTATTCATCCATCATGTCACCCACCCTCTGTGTTT^ 
1 5 ATGGTACTGGGAGCCTACATGACTGGCCTCACT^ 

TCAACTCCACTTCTGTGGGTCTAATGTCATCAGACATTTCTTCTGTGACATGCCCCAACTGT 
TAATCTTGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACTGCTATATTA^ 
TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACnTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTTCTCATCTAAC 
20 AGCTGTTTCCCTCTTCTATACATCAGGAATCTTTGTCTATTTGAGGTCCAGCTCTGGAGGTT 
CTTCAAGCTTTGACAGATTTGCATCTGTm 

TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCITAAAGAGGTTG 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENNTEVTEFILVGLTDDPELQIPLFIVFLFIYLITLVGNLGM^ 

DFGYSSAVTPKVMVGFLTGDKFILYNACATQFFFFVAFITAESFLLASMAYDRYAALCKPLHY 
TTTMTTNVCACLAIGSYICGFLNASIHTGNTFRLSFCRSNV^ 
WFWGFNDLFS]LVILISYLFIFITIMKMRSPEGRQKAFSTCASm 
30 HFMGTDKMASWYAIVIPMLNPLWSLRNKEVXSAFKKTVG (SEQ ID NO: 355) 



ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACTCTTCATAGTCTTCCTTTTCA^ 

GGGGATGATTGAATTGATTCTACTGKjACTCCTGTCTCCACACCCCCATGTACTTCTT 
3 5 GTAACCTCTCCCTGGTGGACTTTGGTTATTCCTCAGCTGTCACTCCCAAGGTGATGGTGGG 
GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCTTC^ 
TAGCCTTTATCACTGCAGAAAGTTTCCTCCrGGCATCAATGGCCTATGACCGCTATGCAGC 
ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCTCCTACATCTGTGGTTTOT 
40 TCTCCTTCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCTCCTCCT 
CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTATTTTTTTTGTGG 
ACCTCTTTTCTATCCTGGTAATCTrGATCTCCTACTTATTTATATTTATCACCATCATGAAG 
ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTTTCTACTTGTGCTTCCCACCTTACT 
TTTCCATCTTTTATGGGACAGGAATCTTTATGTACTTACGACCTAACTCCAGC 
45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTITAAAAAGACTGTAGGGAAGGCAA 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) 



AOLFR193 sequences: 

50 MENKTEVTQFILLGLTNDSELQWLFITFPFI^ 
DFCYSSAVTPrVTVL^GFLEEDKVISYNACAAQM 
TTTMTTTVCAIUAIGSYLOT^ 

VLrYWSFNIFIALLVILISYTFIFITILKMHSASVYQKPLSTCASro 

SMDTDKMAPVFYTMVIPMLNPLVYSLRNKEVKSAFK^ (SEQ ID NO: 

55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 

CTGCAGGTTCCCCTCTITATAACGTTCCC 

GGGAATTATTGTATTGATATTCTGGGA 

GTAACTTGTCTCTAGTGGACTTTTGCTACTCTrCAGCTGTCACT 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATGCATGTGCTGCTC^ 

AGCTTTTGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCTATGACC 
GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCTCTGTGGTTTCCTGAATGCCTCCATCCACACTGGGGACACATTTAGTCTC 
TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCAGCAGTCATGGTTCT 

1 0 CTCTTGCTCTGATAGACATATTAGCGAGCTC^ 

TTATAGCTCTCCTGGTTATCTTGATATCCTACACATTCATTTTTATC^^ 
CACTCAGCTTCAGTATACCAGAAGCCITTGTCCACCTGTGCCTCT^ 
CATCTTCTATGGGACTATTATCITCATGTACITACAACCCAGCTCCAGTC^ 
CAGACAAAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCTCTGGTCTA 

1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQLFVAF 
20 SVVDI^FSAVIMPEMLVVLSTEKTTISFGGCFAQMYFILLFGGAECFLLG 
NYQMMNKGVFMKLIIFSWALGFMLGTVQTSWV 

FEIYAFTGTFLnLVPFLLILLSYIRVLFAILKMPSTTGRQKAFSTCAAHLTSVT^ 
PKSGYSPETKKVMS1JSYSLLTPLLNLLIYSLRNSEMKRALMKLW (SEQ ID NO: 

359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCTTGGGCTTTTCT 
CTGAGCTCCAGGGGCAGCTCTTTGTGGCITTCCTGGTTATTTATCTGGTG 
AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 
TTCTCCTGAACTTATCTGTGGTGGACCTGAGlTrCAGTGCAGTTATTATGCCTGAAATGCT 
30 GGTGGTCCTCTCTACTGAAAAAACTACAA 

TTCATCCTTCTTTTTGGTGGGGCrGAATGTTTTCITCTGGGAGCAAT 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAGGAGTTTTTATGAAA 
TTAATTATATTTTCATGGGCCTTAGGTTTTATGTTAGGTACTGTTCAAACAT^ 
TAGTTITCCCITITGTG 
35 TAGAACTTGCATGTGCAGACACGTTTTTGTTTGAAATCTATGCATTCACAGGC 
ATTATTTTGGTTCCTTTCTTGTTGATACTCTTGTCTTA 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCTCACCTCACAT 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACTTATTTACAACCCAAATCTGGCTACTC 
ACCGGAAACCAAGAAAGTGATGTCATTGTCTTACTCACTrCTGACACCACTGCTGAATCTG 
40 CTTATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAATTATGGCGAAGG 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 

MIVQLICTVCFIAVNTFHVRSSFDFLKADDMG 
45 L\OLIGNGVLIIASIFDSHFHTO^ 

GFAMGSTECLLLGMMAFDRYVAICNPLRYPIILSKVAYVLMASVSWLSGGIN 
PFCGNNHNHFACEILAVLKLACADISL^^ 
RRKAFSTCSAHLTVVIIFYGTIFFMYAKPKSQDLIGEE 
NKJ3VKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGT^ 

TTCTTITGATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACAOT 
TTTCTTCTTCTGGGTCTTTCTGGATACCC 

AGTTATGTACCTAGTGATTCTAATTGGCAATGGTGTTCTAATCATAGCCAGCATCTTTGA 
55 CTCATTTTCACACACCAATGTACTTCCT 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTTAATCTCAAAGAAAAGAAACATTTCC^ 
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TCTCTGGATGTGCAGTGCAGATGTTCTTTGGGTT^ 

TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCrGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCTTCTGTGTCCTGGCTGTCCGGTGGAATAA 
ATTCAGCTGTGCAAACATTACITGCCATGAGACTGCCITrCT 
5 TCATTTCGCATGTGAAATATTAGCTGTCCTCAAGCTGGCCTGTGCTGATATATCCCTCAATA 
TTATCACCATGGTGATATCAAATATGGCCTTCCTGGTTCTTCCACTGATGGTCATTTTTTTC 
TCCTATATGTTCATCCTCTACACCATCTTGCAAATGAATTCAGCCACAGGAAGACGCAAGG 
CATTTTCCACGTGCTCAGCT^AOT 

ATGTATGCGAAACCGAAGTCTCAAGACCTGATTGGGGAAGAAAAATTGCAAGCATTAGAC 
10 AAGCTCATTTCTCTGTTTTATGGGGTAGTGAC^ 

GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGAACAAAAAACCAATT 
A(SEQroNO:362) 



AOLFR196 sequences: 
1 5 MLESNYTMPTEFLFVGFTDYLP 

SFLDISCSTAITPKMLANFLASRKSISPYGCALQMFFFASFA^ 
YTTLMSRRVCVCFIVIAYFSGSTTSLVHVCL^ 

LLFALCSHQTSTFVVIFISYFCILITVLSIKSSGGRSKTFSTCASHLIAVTLFYGALLF^ 
YSLDTDKVVAVFYTVVFPMFNPir^SFR>^VKNALKKXLE (SEQ 
20 ID NO: 363) 



ATGTTGGAGAGTAATTACACCATGCCAACTGAGTTCCTATTTGTTGGATTCACAGAT^ 
TACCTCTCAGAGTCACACTGTTCTTGGTATTCCTTCTGGTATAT^ 
AATATACTCTTAATAATTCTAGTTAAT^ 
25 TCTTAGCAACTTATCTTTCTTAGACATCAGCTGTTCTACAGCAATCACTCCTAAAATGCTG^ 
CAAACTTCTTGGCATCCAGGAAAAGC^^ 
CTTCGCTTCTTTTGCTGATGCTC 

CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCT 
CATTGTGTTGGCATATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 

30 AGGCTGTCATTTTGTGGCTCCAATATCGTCAATCATTTTTTCTGTGATATCCCACCT 
GGCTTTATCATGTACAGACACTCAGATCAACCAGCT 
TCCAGACCAGCACTTTTGTGGTAATATTTATTTCTTACTrCTGC 
AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCTTCCCACCT 
CAGTCACCTTATTCTATGGAGCGCTCCTGTTTATGTACTTACAGCCCACCACTAGCTATTCC 

35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACTGTTGTATTTCCCATGTTTAATCCAA 
TAATTTATAGTTTCAGAAACAAGGATGTGAAAAATC 

TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ED NO: 
364) 



40 AOLFR197 sequences: 

MC^SQLCLSLGEHTLHMGM 

ILVSRLEPKLHMPMYFFLSFiLSFLYRCFTSSVIPQLLVNLWEPMKTIAYG 
TECVLLAmSCDRYVAVCRPLHYTVLMHIHLCMALASMAWLSGI^ 
RQVDHFICEVPVLIKIACVGTTFNEAEL^^ 
45 GTCFSHLTWTIFYGTIIFMYLQPAKSRSRDQ 
VLAKALGVNIL (SEQ ID NO: 365) 



ATGTGTTATCTTTCTCAGCT^^ 

TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTTTAGGGTTTTCTGATTATCC 
50 TCAGTTACAGAAGGTTCTATTTGTC 

ATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAAGCTTCATATGCCGATGTATTTCTTC 
CTTTCTCATCTCTCC^ 

AAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTGGCT^ f 
TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTTGGCTCTGATGTCCTGTGACCGCTATGT 
55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGCCTTGG 
CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGCATCGCCAAGTGGATCATTTCATCTGCGAGGTCCCTGTGCTCATC 

AAGCTGGCTTGTGTGGGCACC^CGTTTAACG^ 

TCCTTATAGTGCCTGTCTCATTCATCCTGGTCT 

AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGCTTAACCC 
TCTTATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGCAAA 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



1 0 AOLFR198 sequences: 

MENCTEVTK^ILLGLTSVPELQff 

VDFGYSSAVTPKVMAGFUtGDKVISYNACAVQMFFFV 

LHYTTTMTASVGACIALGS;^ 

TSEVILWMSSmiFFVTLLVIFISYLFIFlfiLKM^ 
1 5 PSSSHSMDTDKMASVFYAMIIPMLNPVWSLRNREVQNAFKKV (SEQ ID NO: 367) 



ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTCCCAGAAC 

TACAGATCCCCCTCTTTATCTTGTTCACCTTCATCTACCTCCTCACTCTGTGTGGGAACCTG 

GGGATGATGTTGCTGATCCTGATGGACT(^ 

20 TAACCTGTCTCTGGTGGACTITGGATACTCCTCAGCTGTCACTCCCAAGGTCATGGCTGGG 
TTCCTTAGAGGAGACAAGGTCATCTCCTACAATGCATGTGCTGTTCAGATGTTCTTCTTTGT 
AGCCTTGGCCACGGTGGAAAATTACITGTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCTTCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCTC 

25 TCTTTCTGTAAATCCAATCTGGTACATCACTTTTTCTGTGATGTTCCAGCAGTCATG 
GTCTTGCTCTGATAAACACACTAGTC 
TTTTTGTTCTTCTAGTTATCTTTATCrCCT 

ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACTTCACTGCAGTCTC 
CGTCTTCTATGGGACAGTAATCTTCATCTACTTGCAGCCCAGCTCCAGCCACTCCATGGAC 
3 0 ACAGACAAAATGGC ATCTGTGTTCTATGCT ATGATCATCCCCATGCTGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 
3 5 MDTGNKTLPQDFLLLGFPGSQTLQ^^ 
NLSFLEIWYTTAAWKALAILLGRSQTI^ 
IJT^GAIMSSLLSAQl^GSWVCGFVAIAVPTALISGLSFCGPRA 
VELVAFVIAVWILSSCLITFVSYVYnSTILR^ 

TSIKDALDLIKAVHVLNTVVTC (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACmCTCTTACTGGGCm 
AAACTCTTCAGCTCTCTCTCTTTATGCTTTTTCTGGTGATGTACATCCT 
AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTAOT 
TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACT 
45 GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTTTTGCAGATGTACT 
TTGTTTTCTCATTAGGCTGCACAGAGT^ 

CTTGCCATCTGCTATCCTTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAGC 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCCTCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACTTCTTCTGTGACATTGCACCCTG 

5 0 TTGCCCTGGCCTGCACCAACACACAGGCAGT^ 

GGTTATCCTGAGTTCATGCCTCATCACCTrTGTCTCCrATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCTCGCATCTCAC 
CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCITCACGTCCGCACCTCTATCAAAGAT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACTGTGGTGACTCCAGTTTTAAACC 

55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAA 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences: 

MTRKNYTSLTEFVLLGLA^ 
SFVDV^STTITPKMLADLLSEKKTISFA 
5 YSLIMSRTVYLKMAAGAFAAGLLNFMVNTSHVSSLSFCDSNVra 

SISSIIAGX^VGTLLmSSYSYVLFSIFSMHSGEGRHRAFSTCASHLTAIILF 
SYSLNQDKVASWYTVX^MLNPLIYSLRSKEVKKALAKVISRKJ^TSSFL (SEQ ID NO: 371) 



ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTATTGGGATTAGCAGACACGC 
10 TGGAGCTACAGATTATCCTCTTTTTGTTTTTTCTTGTGATTTATA 

AATCTCGGGATGATCCTCTTAATCAGGATCGATTCCCAGCTTCACACACCCATGTATTTCTT 
CCTGGCTAACCTGTCCTTTC^ 

GCAGATTTATTATCAGAGAAGAAAACCATCTCTTTTGCTGGCTGCTTCCT 
TCTTTATCTCCCTGGCGACAACCGAATGCATCCTCTTTGGGTTAATGGCCTATGACAGGTA 

1 5 TGCGGCCATATGTCGCCCGCTGCTTTACTCCTTGATCATGTCCAGGACCGTCTACCTAAAA 
ATGGCAGCCGGGGCTTTTGCTGCAGGGTTGCTGAACTTCATGGTCAACACAAGCCATGTCA 
GCAGCTTGTCATTCTGTGACTCCAATGTCATCCATCACTTCTTCTGTGACAGTCCCCCACTT 
TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCTATTT^ 
TGAATATTGTGGGGACTCTGCTrGTCATCCTCTCCTCCTACTCCTACGTTCT 

20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTTTCTCCACGTGTGCCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACTTACCTGAGACCTAGTTCCAGCTAC 
TCCCTGAATCAGGACAAAGTGGCTTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 
CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAATGTAATTAGCA 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFFVL^MYWILLGNGTL^ 
SFLDICYTTTSIPSTLVSFLSERKTISL^^ 

YPnMSKDAYVPMAAGSWnGAVNSAVQSWWQLPFCRNNnNHFTCT 
30 EFIMLVATTLFn.TPLLLnVSYTLirVSiraSSSEGRSKASSTCSAH^ 

KETLNSDDLDATDKnSMFYGVMTPMMNPLIYSIJ^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAA 
35 CAAGACTTGAGTTACTCTTTT^ 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACAC 

TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACGCT 

TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCT 

CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCXTTCTGCAGGAATAACATCATCAATC 

ATGAAACTGGCCTGTGCTGACATCrCAGACAATGAGTTCATCATGCTTGTGGCCACAACAT 
TGTTCATATTGACACCTTTGTTATTAATC 
45 TTCAAAATTAGCTCTTCCGAGGGGAGAAGCAAAG 
CTGTGGTCATAATATTCTATGGGACC^^ 

GACACTTAATTCGGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCTATGGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGG^ 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHTILVEFFLKGI^GHPRLELLFFVLIFIMYVYILL 
SFLDICYTTTSIPSTLVSFIiSERKTISI^GCAV 
YPIIMSKDAYWMAAGSWnGAVNSAVQTVFWQLP 
55 EFULVTTTLFLLTPLLLnVSYTLm^ 
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ETLNSDDLDATDKLIFIFYRVMTPMMW (SEQ ID NO: 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACTITCT 
5 CAAGACTTGAGTTACTCTTTTTTGTGCT 

AATGGTACTCTCATTTTAATCAGCATCITGGACCCTCACCTTCACACCC 

TCTGGGGAACCTCTCCTTCTTG^^ 

TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCITrCT 

CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTTTGACCGCTAT 
10 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTAGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCTtTGTTATTAATTATTGTCTCTTACACGTTA^ 
1 5 TTCAAAATTAGCTCTTCGGAGGGGAGAAGCAAACCITCCTCTACCT 

CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACTTAATTCAGATGACTTGGATGCCACTGACAAACTTATATTCATATTCTACAGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 
MKRQNQSCVVEFILLGFSNFPELQVQLFG 

LSVVEVSFSAVITPEMLVVLSTEKTMISFVGCFAQMYFILLFGGTECFLLGA 
NYPVIMNRGVFMKLV^ 
25 ErYAFTGmiVMWFLLILISm 

PKSGYSPETKKLISLAYTLLTPLLNPLIYSLRNSEMKRTLIKLWRKKVI^ (SEQ ID NO: 377) 

ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCCT 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTTATGTGGTGACCCT 
30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 
TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 
GGTGGTGCTCTCTACTGAGAAAACTATGA 

TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTGGGAGCG 
TGCTGCAATTTGCCATCCTCTGAACTACCCAGTGATTATGAACAGAGGGGTTTTTA 
35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 
TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTGTGAGACT 
CTAGAGCTTGTGTGTGCAGACACCTTCITATTTGAAAT 
GATTGTTATGGTTCCTTTCrTGTTGATCCTCITGTCTTACA 

GAAGATGCCATCAACTACTGGKjAGACAAAAGGCCITITCCACCTGTGCCTCTCAC 
40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCTGGCTACTC 
ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 
CTCATCTATAGCITACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGC^ 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 



45 AOLFR204 sequences: 

MEKKKNVTEFILIGLTQWIMEK 

mTVYSSSSAPKLIVDSFQEKKnSFNGCMAQAYAEHlFGA 
IMSHSLCILLVAVAWVOKjFLHATIQILF 
AVNSGHCLLOTLILWSYVnLRSLK^^ 
50 DKAVAVFYTMVWMLNPVYYTLRNAEVXSAIRKi (SEQ ID NO: 379) 



ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCITTACATGA^ 

TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTrCTTCCT 
55 ACCCACCTTTCITTGATAGACACAGTTTATT 

TTCCTTTCAAGAGAAGAAAATCATCTCCITrAATGGGTGTATGGCTCAAGCCTATGCAGAA 
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CACATTTTTGGTGCTACTGAGATCATCCTGCTGACAGTGATGGCCTGTGACTGCTATGTGG 
CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCCTGTGCATTCTCCTGGT 
GGCAGTGGCCTGGGTGGGAGGATTTCTTCATGCAACTATTCAGATTCTCTTTACAGTATGG 
CTGCCCTTCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGACTTGTACCCATTGTTAAA 
5 ACTTGTTTGCATAGACACTCATACCCTTGGTCTCTTTGT^ 
GCTTATTAAACTTCCTTATOT 

AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCTGTATTTCTCACATCATAGTAGTTG 
TCTTATTCTTTGTGCCCTGTATATTTGTGTATCTGCGCTCAGTGACCACTCTGCCCATTGAT 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
1 0 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCTTTGGAGAAAAAAAGTGACTTCAG 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 
MESENRTVTREFILLGLTQSQDIQLLW 
1 5 DASYSFTVAPRMLXHDFLSAKKnSYRGCITQ 
VMNPRTCYAMMLALWLGGFVH^ 
LMVFNSGLMTLLCFLGLLASYAXHLCRIRGS 

FPADKWSLFHTVlFPLLNPVTVnrLRNQEVKASMKK (SEQ ID NO: 381) 

20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCTGACCCAGTCT 
CAAGATATTCAGCTCCTGGTCTTTGTGCTAGTTTTAATATTCTAOT 
AAATTTTCTCATTATTTTCACCATAAAGTCAGACCCTGGGCTCACA 
TTCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCACT 
GTGGACTTCCTCTCTGCGAAGAAGATAATCTCCTACAGA 

25 TCTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCm 

CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCTAGAACCTGCTATGCA 
ATGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCT 
CCGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTCTTCTGTGATGTCCCACAGGTC 
ATCAAGCTGGCCTGCACCGACACATTTC^ 

3 0 TGATGAC ACTCCTGTGCTTTCTGGGGCTTCTGGCCTCCTATGCAGTC ATTCTTTGTCGCATA 
CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGACCTGGCATCTC 
GCTGACAAGGTGGTTTCTCTCTTCCACACAGTGATTTTTCCTITG 

TACCCTTCGCAACCAGGAAGTGAAAGCTTCCATGAAAAAGGTGTTTAATAAGCACATAGC 
35 CTGA(SEQIDNO:382) 



AOLFR206 sequences: 

MANRNNVTEI^LGLTENPKMQKIIFVW 
DACYSSVNTPKLITDSLYENKTILFNGCMTQWGE 
40 TIMKQHVCSLLVGVSWVGGFLHATIQ^ 

lAANSGHCLLNCLLLLVSCWILYSLKTHSLEAiaiEALSTCVSmTWIL^ 
PIDKAVAVFYTMITSMLNPLIYTIJtNAQ^ (SEQ ID NO: 383) 

ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAAAA 
45 ATGC^GAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCA 
TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACT 
GCCTATCTCTCCTTTATC^ 
TTCACTCTATGAAAACAAGACTATCTTATTCAA 

CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGG 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCTGTCAA 
TTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCTCT 
TCTTGCCTGCACTAATACCCACACTCTAGGACT 
GCCTGTTAAACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGT 
55 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCA 
TCTTATCCTTTATACCCTGCATATTTGTGTACATGAGACCTCCAGCTACTTTACCCAT^ 
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AAAGCAGTTGCTGTATTCTACACTATGATAACTTCTATGTTAAACCCCTTAATCTACAC^ 
GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAG 
TGTCAAATAA (SEQ ID NO: 384) 



5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGLSAHPKLQTWFVLILWMYLMILLGNGV 
LSFLDVCYTSSSWLILASFLAVKKKVSFSGCMVQ^ 
LRYPVMSKGAYVAMAAGSWVTGLVDSWQTAF 
SINVISMTGSNLIVLVIPLLVISI^^ 
1 0 ESKASVDSGNEDnEALISLFYGVMTPMLWLIYSLRNTO (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCT 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGATGATCCT 
1 5 AATGGAGTCCTTATCTCAGTTATCATCTTTGATTCTCACCTGCACACCCCCATGTATTTCTT 
CCTCTGTAATCTTTCCTTCCTCGACGTTTGCTACACAAGTTCCTCT 

CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCTTCTCTGGGTGTATGGTGCAAATGTTTAT 
TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 
20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCTTTTGCAAT 
GCAGTTACCATTCTGTGCTAATAATC^ 

TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCT 

GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCTTCTCCACCTGCTCAGCCCACCTGACA 
25 GTGGTGATTATATTCTATGGAACCATCTTCTTC 

CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCnTAATCCTCTCATCTATAGTCTGCGAAACAAGGATGTAAAGG 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 



30 AOLFR208 sequences: 

MFPANWTSVKWFFLGFFHYPKVQVIIFAVCLLMYLITLLGN^ 
SFLDIWTSSSALSPMLANFVSGRNTISFSGCATQMYLSIAMGSTEC 
LRYPVTMNRJITCVQIAAGSWMTGCLTAMVEMMSVLPL^ 
LVQLML\aSVLLLPM^^ 
3 5 LKPSAVDSQEIDKFMALVYAGQTPMLNPIIYSLRNKEVKVALKK^ (SEQ 
ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTT^ 

CAAAGTTCAGGTCATCATATTTGCGGTGTGCTTGCTGATGTACCTGATCACCTTGCTGGGC 
40 AACATTTTTCTGATCrCCATCACCATTCTAGATTCCCACCrGCACAC 

CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTCTTCTGCCCTCTCTCCAATGCTGG 
CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACTCAGATG 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 
45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTTGTGAAATTCTGGC 
TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCTrcrCCCCATGCCAATGCTACTCATTTGTATCTCTTATGCAT^ 

TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTGA 
50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCT 

TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGT^ 

GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 

MDKINQTFVKEFILLGLSGYPKLEIIF^ 
FLDICTTTSSffSTLVSLISKKRMSFSGCAVQM^ 
5 PIIMNKVVYVLLTSVSWLSGGINSTVQTSLAMRWPFCGNNIINOT 
TIAVSNIAFLVLPLLVIFFSYMF^^ 

QDLLGKDNLQATEGLVSMFYGVVTPMLNPIIYSLRNKDVK^ (SEQ ID NO: 

389) 



1 0 ATGGACAAGATAAACCAGACATTTGTGAGAGAATTCATTCTTCTGGGACTCT 
CCAAACTTGAGATCATTTTCTTTGCTCTGATTCT^ 

AATGGTGTTCTGATCATAGCAAGCATCTTGGATTCTCGTCTTCACATGCCCATGTACT^ 
CCTGGGCAACCTCTCTTTCCTGGATATCTGCTATACAACCTCCTCCATTCCCTCAACACTGG 
TGAGCTTAATCTCAAAGAAAAGAAACA 
1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTCCTTGGCATGATGGCATTTGATCGTTAT 
GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 
TGACTTCTGTATCATGGCTTTCTGGTGGAATC 

GCGATGGCCTTTCTGTGGGAACAATATTATTAATCATTTCTTATGCGAGATCTTAGCTGTCC 
TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCTAGCAGTGTCAAATATTGCT 
20 TTCCTAGTTCTTCCTCTGCTCGTGATTTTTTTCTCCTATATGTTC^ 

CGAACGAACTCGGCCACAGGAAGACACAAGGCATTTTCTACATGCTCAGCTCACCT 

TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAAGTCCCAGGACCTC 

CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCTTGTT^ 

CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTATAAA 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 

MMGRI^TNVADFILTGLSDSEEVQMALFMLFLLm-ITMLGNV 
THLSFIDIJSYSTWTPKTLANLLTSN^ 
30 LHYTVIMPKRLCLALITGPYVIGFMDSFVNWSMSRLOT 

TEMLIFELAGSTIMVSLITISASYVSn.STILKINSTSGKQKAFSTCV 

RKSYSLGRDQVAPWYTIVIPMLNPLIYSLR^ (SEQ ID NO: 391) 



ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTCAGAC 
3 5 TCTGAAGAGGTCCAGATGGCTCTGTTTATGCTATTTCTCCTCATATACCTAATTACTATGCT 
GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTAT 
TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACTCAACTGTCGTCACACCT 
CTTAGCGAACTTACTGACTTCCAACTATATTTCCITCAC^ 

GTTTTGTCnTCTTGGGTACTGCTGAATGTTATCTTCTCTCCTCAATGGCCTATGATCGCTAT 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAAAGGCTCTGCCTCGCTC 
TCATCACTGGGCCTTATGTGATTGGCTTTATGGACTCCTTTGTC^ 
AGATTGCATTTCTGTGACTCAAACATAATTCATCACTTT^ 

AGCTCTGTCCTGCACTGACACAGACAACACTGAAATGCTGATATTCATTATCGCTGGTTCC 
ACCCTGATGGTGTCCCTTATCAC^ 
45 GAAAATTAATTCCACTTCAGGAAAGCAGAAAGCITTCTCT 
GGAGTCACCATCTTCTATGGAACTATC^ 
CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTA^ 

ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCTCATTAGAGTCATGCAGAG 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 
MMGRRNNTNVADFILMGLT^ 

THLSFIDLSYSTWTPKTLANLLTSNYISFTGCFAQMFFFAFL^ 
LHYTVMSKRLCIALITGPYVIGFroSFVNWSM 
55 EILIFHVGSTLMVSLFTISASYVFILFTI^^ 

SYSLGRDQVASVFYTIV^VLNPLIYSLR^ (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGTGGCTGACTTCATCCTTATGGGACTGACAC^ 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTT^ 

GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATT 
5 TTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACTCA^ 
TTAGCGAACTTACTGACTTCCAACTATATTTCCTTTACGGGCT 
TTTTGCCTTCTTGGGTACTGCTGAATGTTACCTTCTCTCCTCAATGGCCCAT 
CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCTGCCTCGCTCT 
CATCACTGGGCCTTATGTGATTGGCTTTATAGACTC 

1 0 GATTGCATTTCTACGACTCAAACGTAATTCATCACTTTTTCTGTGACACT 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 
CCTGATGGTGTCCCTTTTCACAATATCTGCATCCTATGTC 
AAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCTACITGCGTCT 
AGTCACCATCTITTATAGCACTCTGATTTTTACTTATTTAAAACCAAGAAAGTCT 

15 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCGTGCT^ 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 
20 MAGNNFTEVTWILSGFANHP 

LAF1DIFYSSTVTPKALVNFQSNRRSISFVGCFVQMYFF 
LYSVVMSQKVSNWLG\^YVIGFrSSLISVWVISSLAFCDSSIN^ 
EMVSF\nLAGFTLLSSLLnTVTYIIIISAILRIQSAAGRQKAFSTCASHLMAVra 
NTSSLTQAQVASWYTIVIPMLNPLIYSLI^^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTTCATCCTCTCTGG 
CTGAATTACAAGTCAGTCTTTTCTTGATGTTTCTCITCAT^ 

AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCTTCACACCCCTATGTACTTTT 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCTCTACTGTAACACCT 

30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTGTTGGCTGCITrGTTCAAATGTACT 
TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTrCTGGGATCAATGGCCTACAATCGCTACA 
TAGCAATCTGCAATCCCTrACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTGTGACACCACAGCT 

35 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCTTTGTCTTAGCTGGATTCACT 
CTTCTTAGCTCTCTCCTTATCATCACAGTCACTTATATCATCATCATCTCAGCCATC 
GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCACCTATTTGCAACCTGATAACACATCATCGCT 
GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 

40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMILSAHWCYSKFNCFGCTHSIPALGADPPGG 
45 EAVLFWVLFFVTLLTLVGNFTnnSYLDPPLHTPMYFFLSNL 

TITYGGCVAQLYISLALGSTECILLADMALDRYIAVCKPUrVV^ 
SSLMATFTLQLPLCGNHRL^ 
TQAVLRIKSVEARHKAFSTCSSHLTVVin^ 
HYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCTCAG 

ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCCTTAGGTGCGGATCCCCCTGGAGGG 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCATCCTTCTAGGCTTCTCAGACCAC 
CTCGTCTGGAGGCTGTTCTCTTTGTATTTGTCCTTTTCTTCT 
55 AACTTCACC^TAATCATCATCTC^ 

TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACTACTAGCCTT 
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TTAACTTGCAAAGACCAAAGAAGACGATCACTTACGGTGGTTGTGTGGCGCAACTCTATAT 
TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCTGACATGGCCTTGGATCGGTAC 
ATTGCTGTCTGCAAACCCCTCCACTATGTAGTCATCATGAACCCACGGCirTGCCAA 
TGGCATCTATCTCCTGGCTC^^ 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTACCAGCTCTTCT 
CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTGGTGCTTTTTGTTGTTAG 
TTGTTGTCATTCCACCAGCACTCATCTCCATCTCCTATGGCTTCATAACTCAAGCT 
AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGCACCTGCTCCTCCCACCTTACAG 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 
1 0 CCAGGACCAAGGGAAGTTTATCTCCCTCTTCTACACCATGGTGACCCCCACTTTAAATCCT 
ATCATCTATACTTTAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAACTTCTCTCGGGA 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 
15 MDKSNSSWSEFVLLGLCSSQKLQLFYFCFFSVLYTVIVLGNLLIILTV 
I^FVDICQASFATPKMIADFLSAHETISFSGCIAQIFFIH^ 
YWIMSRRTCTVLVMISWAVSLV^ 
ILIVVNSGILSLSTFSLLVSSYinLVT^ 

PLDKFLAIFYTWTPVLNPnYTLRNI^^ (SEQ ID 

20 NO: 399) 

ATGGATAAGTCCAATTCTTCAGTGGTGTCTGAA 
AAAAACTCCAGCTTTTCTATTTTTGTT^ 
AATCTTCTCATTATCCTCACAGTGA^^ 
25 CITGGGAAACCTTTCCITrGTTGACAT 

CAGATTTTCTGAGTGCACACGAGACCATATCTTTCAGTGGCTGCATAGCCCAAATTT^ 
ATTCACCITITTACTGGAGGGGAGATGGTC^ 

TAGCCATATGCAAACCCTTATACTATGTGGTCATCATGAGCCGAAGGACATGCACTGTCTT 
GGTAATGATCTCCTGGGCTGTGAGCTTGGTGCACACATTAAGCCAGTTATCATTTACTGTG 
30 AACCTGCCITTTTGTGGACCTAATG 

CAAACTTGCCTGCCTGGACTCITACATCATTGAAATACTAATTGTGGTCAATAGTGGAATT 

CXITCCCTAAGCACTTTCTCTCTCTTGGTCAGCTCCT 

GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCT^ 

GTAATATTATTCTTTGGACCTTGCATCTTCATCTATGTGTGGCCCTTTACCATCT 
35 GGATAAATTTCTTGCCATATTTTACACTGTTTTCACCCCCGTCCTAAACCCC^ 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 
CAAGGAGAAlTrCTGAAATGTCACTAGTAGTGAGAACTTCCTTTCATTAA (SEQ ID NO: 
400) 

40 AOLFR215 sequences: 

MAHTNESMVSEFVLLGLSNSWGLQLF^ 

SFIDICQSNFATPKML\T3FFIERKTISFEGCMAQIFVLHSFVGSEMMLLVAMAYD 
YSTIMNIUU.CVIFVSISWAVGVLHSVSHLAFTVDLPFCGPOT 
EMTLTNSGLISLSCFlALnSYTIILIGW 
45 PVDKFLSVFYTVCTPLLNPEYSLRNE (SEQ ID NO: 40 1) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTTTGGGACTCTCT 
GGGGACTTCAACTTTTCTTTT^ 

AATGTCTTAATTATTGTCATTATTTCTTTTGACTCCCATTTGAACTCT 
5 0 CTCAGTAATCTTTCTTTCATTGATATCTGTCAGTCTAACITrGCC^ 

AGACTTTTTTATTGAGCGCAAGACTATCTCCTTTGAGGGTTGCATGGCCCAGATATTCGTT 
CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGAC^ 
TAGCCATATGTAAGCCTCTGCACTACAGTACAATTATGAACCGGAGGCTCTGTGTAATTTT 
TGTGTCTATTTCCTGGGCGGTGGGCGTC^ 
5 5 ACCTGCCATTCTGTGGTCCCAATGAGGTGGATAGCT 

GAGCTGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATTGAGCTGTTTCCTGGCnTTAATTATTTCCTACACCATCATTTTGATCGGTGTCCG 
ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCACATCACAGTG 
GTCATTCTTTTCTTCGGGCCTTGCATTTATTTCT 
GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCCTTGTTGA^ 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 

MDVGNKSTMSEFVLLGLSNSWELQMFFFMWSLLYVATMVGN^ 
1 0 TNLSiroMSI^SFATPKMTDYLTGHKTISFDG(XTQIFFLHLFTGTEIILLM^ 
HYAS\^PQVCVALWASWIMGVMHSM 
VLGLFMISTSGIIALSCFIVLFNSYV^ 

PI^SFLTDKILSVFYTIFrPTLNPnyTLRNQEVKIA^ (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCTGGGGCTCTCTAATTCCT 
GGGAACTACAGATGTTTTTCTTTATGGTGTTTTCATTGCTTTATGTGGCAACAATGG 
TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTATTTCC 
TGCTTACCAATCTTTCAATCATTGATA^ 

ACAGATTACCTAACAGGTCACAAAACCATCTCTTTTGATGGCTGCCTTACCCAGATATTCT 

20 TTCTCCACCTTTTCACTGGAACT^ 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 
CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 
ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTTTCTGTGACCTTCCT 
CCAGTTGGCTTGTGTGGATACTTATGTTCTGGGCCTCTTTATGATCTCAACAAGTGGCATA 

25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATATGTTA 
GCATCATTCTTCCAGAGGATCATCT^ 

TCTTCTTGTTCTTTGGGCCATGCATCTTCATCTACATGTGGCCACTAAGCAGCTT^ 
GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACTCTGAACCCAAT^ 
TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCTAAATTT 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAWEFILRGLSSSLELQ^YFLFFSIVYAATVLGNLLIW^ 
SPTYFLLGNIiSFIDMSLASFATPKMIADFLRE^ 
3 5 RYVAICKPIJKYLTIMSRRMCV^ 

LACVDTYILGWMISTSGMIALVCFILLVTS 
CTHYVWPITNFPIDKVI^WYTIYTPLLNPVIYTVRNKD 
(SEQ ID NO: 405) 

40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATTTTCTAOT 
CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCTTCTTATTGTGGTCACCATTGCA 
GAGCCACACCTTCATTCCCCTACGTACnTrCTGCTGGGCAATCTCTCCTTC^ 
CCTGGCCTCATTTGCCACCCCCAAAATG^ 

45 TCTTTTGAAGGCTGCATGACCCAGATGTTCTT 

TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCCTCT 
ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACTTTCCTGGATTGTCGGCATCT 
TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 
AGACAGTTTCTTTTGTGACCTCCCTTTGGTGATTAAACTTGOT 

50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCITCATCCTCTTGGT 
GATCTCTTACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCTGGTGGATCCTCCAAA 
GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGACCCTTTTCTTTGGCCCATG 
CATTTATGTGTGGCCirTCACAAA 

TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 
55 CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCATACT 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 
METANYTKVTEFVLTGI^ 

LLI)IWYSSITAPKMLIDFFVERKnSFGGCIAQLFFLHFVGASEMFLLIV^ 
5 TMNRRLCCILVALSWMGGFIHSnQVALIVRLPFCGPNELDSYFCDITQVVM 
ICSSGLISVVCFIALLMSYAFLLALLKKHSGSDENTNRAMSTCY 

SFSLDKWSWHTVIFPLLNPIIYTLRNKEVKAAMRKW (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACT 
1 0 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTTG 

AATATCCTTATCATTTGCACCATCAGGCTAGACCCTCATCTGACTTCTC^ 
GTTGGCTAATCTGGCCCTCCITGATATTTGGTAC 

TAGACTTCTTTGTGGAGAGGAAGATAATTTCCTTTGGTGGATGCATTGCACAGCTCTTCTT 
CTTACACTTTGTTGGGGCTTCGGAGATGTTCTTGCTCATAGTGATGGCCTATGACCGCTAT 

1 5 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCTCTGCTGTATCCT 
GGTGGCTCTCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTGGCTCTCATTG^ 
CGACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTG 
TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCTGTTAATGTCCTATGCCTTCCTTCT 

20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 
TACCATTGTGGTGCTAATGTTTGGGCCATCCATCT 
TTTCCCTAGATAAAGTGGTGTCTC^ 

ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMNETNHSRVTEFVLLGLSSSRELQPFLFL^ 
LIILTVTSDSRLHTPMYFLL^ 
EMVLLVSMAYDRYVAICKPLHYMTV 
30 KVDSFFOTLPLVTKLACIDTYVVSLLIVADSGFLSLSSFLLLWSYTVILVTV^^ 
STLTAHITVVTLFFGPCIFIYVWPFSSYSVT)KVLAWYTIFTLILNPV 
RYLKPSQVSVVIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCTCTGTTTCTCTCCT^ 
35 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCTGGGACTG 

TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCTTACATTTTCACT 

TCTGTTGGGCAACTTTCTCATCATCCTCACTGTGACCTCAGATTCCCGCCTTCACA 

TGTACTTTCTGCTTGCAAACCT^ 

AAAATGATTGCAGACTTTCTGGTTGAGCGCAAGACT 
40 AGATTTTCTTTGTTCATCTCTTCACTGGCAGTGAAATGGTGCTCCTAGTTTCCATGGCCT 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 

GTGTTGTGCTCGTCCTCATC^ 

TTCACTGTTAATCTGCCAm^ 

TCTAGTGACCAAGTTAGCCTGCATAGACACTTATC 
45 AGTGGCTTTCTTTCTCTGAGTTCCTTTCTCCTCTTGGTTGTCT 

ACAGTTAGGAATCGCTCCTCTGCAAGCATGGCGAAGGCCCGCT 

TCACTGTGGTCACTTTATTCTrTGGACCATGCATTTTCATCTATGTGTGGCCCTTCAGCAGT 
TACTCAGTTGACAAAGTCCTTGCTC^ 

AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 
50 TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGTTCTTTTCCTAGAAACAAAGT^ 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSLLFPI^CSQMTQLTASGNQTMVra 
55 FILTGNLIMFIVIQVGMALHTPLYFFISVLS 

HSLGITESCVLTAMAIDRYIAICNPLRYPTMIPKLCI^ 
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NQMQIFCDFTPVLSIACTDTFLVVIVDAIH^ 
CAAHLAWLLFFGSVAVMYLRFSATYSVFWDTAM 
HYQKRAGWAGK (SEQ ID NO: 41 1). 

5 ATGAAGCAATATTCAGTGGGTAATCAACATTCCAATTATAGGAGTCTCTTGTTTC 

GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCAC^ 

TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGC 
CCTGCACACCCCTTTGTATTTCTTTATCAGTGTCCTCTCCTTCCT^ 
10 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTTTTTCCACTC^ 

ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 
TGATTCCCAAACTTTGTATCCAGCT^ 
CTTCCTGAGATTGCATGGATTC^ 
15 ATTCTGTGATTTCACACCTGTGCTGAGCTTGGCCTGCACAGATACATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAAGGCCTTTTC 
CACCTGTGCTGCTCACCTTGCTGTGTTCTTGCTATTm 

TGAGATTCTCAGCCACCTACTCAGTGTTTTGGGACACAGCAATTGCTGTCACTTTTGTTATC 
20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCTA 
TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 
412). 



AOLFR221 sequences: 
25 MRNLSGGHVEEFVn.VGFPTTPPLQL^ 
LSFLELWYINVTIPRLLAAITLTQDGRVS 
LLYPSLMPSSLATRLAAASWGSGFFSSMM^^ 
ELVDFLLALVMILLPLLAVVSSYTAI1AAJLRIPTSRGRHKAF 

PRAMYTFNHNKHS VLYTII VPFFNPAIY CLRNKE VKEAFRKTVMGRCHYPRDVQD (SEQ ID 
30 NO: 413). 



atgagaaatttgagtggaggccatgtcgaggagtttgtcttggtgggtttccctaccacgc 

ctcccctccagctgctcctctttgtcct^ 

atgcacttattgtcitcaca^ 
35 cttggccatctctctttcctggagctatggtacatcaatgtcaccattcctcggct 

agcctttcttacccaggatggtagagtctcctacgtaggttgcatgacccaactgtacttc 

tttattgccttagcctgtactgaatgtgtgctgttggcagttatggcctatgatcgct 

ggccatctgtggacccctcctttaccctagtctcatgccttccagtctggccactcgccttg 

ctgctgcctcttgggck:agtg^ 
40 ttgtcctactgtggacccaacattatcaaccactttttctgtgatatttccccactactcaa 

cctcacctgctctgacaaggagcaagcagagctagtag 

attctactccctctattggctgtggtttcatcatacactgccatcattgca 

gatccctacgtccaggggacgccacaaagcc1tttccacttgtgccgctcatct 

gttgttatctactactcctccactctcttc^ 
45 caaccacaacaagattatctctgtgctctacactatcattgtaccattcot 

tctactgcctgaggaacaaggaggtgaaggaggccttcaggaagacagtgatgggcagat 

gtcactatcctagggatgttcaggactga (seq id no: 414). 



AOLFR222 sequences: 

50 MGQTNVTSWRDFWLGFSSSGELQLII^ALFLSLYLWLTSNW 

SFSETCYTLGIIPRMLSGLAGGDQAISYVGCAAQMFFSASWACTNCFLLAAMGFDRY^ 
HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFHLSFCSSHEIQHFFOT^ 
ELRIFII^LLVLLVSFFFITISYAYILAAILRIPSAEGQKKAFSTCASHLTV^ 
ASYSLERDQL1AMTYTVVIPLLNPIVYSLRTRAIQTALRN (SEQ ID NO: 415). 

55 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGATTTTGTCTTCCTGGGCTTCTCCAGTTCTG 
GGGAGTTGCAGCTCCTTCTCTTTGC 

AATGTCTTCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCTCTT 
CCTTTCCTTCCTATCCTTCTCTGAGACCTGCTACACTTTGGGCATCATCCCT 
5 CTGGCCTGGCTGGGGGGGACCAGGCTATCTCCTATGTGGGCTGTGCTGCCCAGATGTTCTT 
TTCTGCCTCATGGGKXTGTACTAACT^ 

TGGCCATCTGTGCTCCACTCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCATTACTTCCITCCTGACTGGATACCTCTTTGGACTGGGAATGACACTAGTTATT^ 
ACCTCTCATTCTGCAGCTCCCATGAAATCCAGCACTTTTTTTGTGACACGCCA 
1 0 AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATCTTTATCCTCAGTCTTTTGG 
TCCTCTTGGTCTCCTTCTTCTTC^ 

AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCTTCTCCACTTGTGCCTCGCACCTTACAG 
TGGTCATTATTCATTATGGCTGTGCTTCCITCGTGTACCTGAGGCCCAAAGCCAGCT 
CTTGAGAGAGATCAGCTTATTGCCATGACCTATACTGTAGTGACCCCCCTCCTTAATCCCA 
1 5 TTGTTTATAGTCTAAGGACTAGGGCTAT^ 

ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 



AOLFR223 sequences: 

MEAANESSEGISFVLLGLTTSPGQQRP^ 
20 HLSFADLCFASVTVTKMLANLL^ 

HPLPYATRMSRAMCAALVGMAWLVSHV^ 
SDTHKQLUFTEGAAVWTPFLLILAS 
VIAVYFQATSRMAEWGRVATVMYTW 
(SEQ ID NO: 417). 

25 

ATGGAGGCTGCCAATGAGTCTTCAGAGGGAATCTCATTCGTTTTATTGGGACTGACAACAA 
GTCCTGGACAGCAGCGGCCTCTCTTTGTGCTGTTCTTGCTCTTGTATGTGGCCAGCCTCCTG 
GGTAATGGACTCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCTTCATGCACCCATGTACT 
TCCrGCTGGCCCACCTGTCCTTTGCTGACCTCTGTTTCGCCT^ 
30 TTGGCCAACTTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTGACCCAAATGT 
ACTTCTTCTTTGCCCTGGGGGTAACT 

CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 
TGGCTCGCTTGTCCnrrCTGTGCTTCCCACCAAGTGCCCCACTTCTTCT 

35 CTCTTAAGGCTCTCGTGCTCTGACACCCACCACATCCAGCTGCTCATCTTCACCGAGGGC 
CCGCAGTGGTGGTCACTCCCTTCCTGCTCATCCTCGCCTCCTATGGGGCCATCGCAGCT^ 
CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 
CTGGCTGTGGTGAGCCTCTTCTATGGGACAGTCATTGCAGTCTACTTCCAGGCCACATCCC 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 

40 TGAACCCCATCATCTACAGCCTCTGGAATCGCGATGTACAGGGGGCACTCCGAGCCCTTCT 
CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGFILVGFSDWPQLEPILF\TIFIFY 
45 DDLCFTTSTWQLLINLCGVDRTrrRGGCVAQLFIYIj\LGS 

MMMHPHLCQTLAIASWGAGFVNSLIQTGLAMAMPLCGHRLNHFFCT 
EAKMFVARVIWAWAALILGSYVHIAHA\n^ 

YLQSHINYSEREGKFVALFYTIITPILNPLIYTLRNKDVKGALWK\^ (SEQ ID NO: 

419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCTTCATTTT^ 
CGCAACTGGAGCCCATCCTGTTTGTCTrT 

AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGCTGCACACACCTAT 
TCTCTCTCATCTGTCCCTCCTGGACCTCTGCTTCACCACCAGCACCGTGCCCCAGCTCCT 
55 TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCTGGGCTCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGACCGCTAT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCTCGCAATG 
GCCATGCCTCTCTGTGGCCATCGACTGAATCACTTCITCTGTGAGATGCCTGTA 
GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACnTATTCTAGGCTCCTATGTGCACATTGCT 

AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCCACCTCCT 
GTAGTTTTCCTTTTTTATC 

TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATTACCCCCATTCT 
TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 

MENYNQTSTDFlLLGLFPPSIIDIJFFFILrVFIFLMALIGNLSM^ 
LNHSTIVPKMASDFLHGNKSISFTGCG^ 
1 5 SKRVCVLMITGSWHGSINACAHTVYV^ 

FLSATIFLVFPFIGISCSYGQVLFAVYHMKSAEGRKKAY^^ 

LRSPTEDKVLAWYTILTPMLNPIIYSLRNKEVMGALTRVSQRICSVKM (SEQ ID NO: 421). 



ATGGAAAATTACAATCAAACATCAACTGATTTCATCTrATTGGGGCTGTTTCCACCATC^ 
20 TAATTGACCTTTTCTTCTTCATTCTCATTGTTTTCATTTTCCT 

TGTCCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTACTG 

AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 

TTTTCTGCATGGAAACAAGTCTATCT^ 

TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATCGTTACATTGC 
25 TATTTGCnTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCTGATGATA 
ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCTTCTGTGATGTCCCAGCAATGGTGACT 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGC^ 

TCGTGTTTCCCITCATTGGTATTTCATGTTCCTATGGCCAGGTTCTCTTTGCT 
30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 
GTAACTTTCTACTATGCACCTT^ 

AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWRNHSGRVSEFVLLGFPAPAPLQVLLFALL^^ 
ANMSFLEIWYVTVTIPKMLAGFVGSKQDH^ 
RYMMCYPLHYPVIVSGRLCVQMAAGSW 
40 NLSCTDMSTAELTDFILAIFILLGPI^VTGASYVAITGAVMHISSAAGR 
YAASIFr^AKPKALSAFDTNBXVSVLYAVTVPLLNPir^ 

KKASRNV (SEQ ID NO: 423). 

ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCITCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTTTTGCTGCTGGCCTATGTGTTGGTGCTGAC 

TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 

TTTTTTCTAGCTAATATGTC^ 

GCTTGCTGGCTTTGTTGGATCCAAACAGGATCA 

ATGACACAGCTCTACHTrTTCC^ 
50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 

GGCTGTGTGTGCAGATGGCTGCTGGCTCTTGGGCTGGAGGTTTTGGCATCTCCATGGTCAA 

AGTTTTTCTTATTTCTGGC 

ATGTCTCTCCATTGCTCAACCTCTCATGCACTGATATGTCCACAGCAGAGCTTACAGATTTC 
ATCCTGGCCATTTTTATTCTTCT^^ 
55 TACTGGTGCTGTGATGCACATATCTTCGGCTGCTGGACGCTATAAGGCCTTTTCCACCT 

GCCTCTCATCTCACTGTTGTGATAAT<m , CTATGCAGCCAGTATCTTCATCTATGCTCGGCC 



152 



WO 01/98526 



PCTYUSO 1/20122 



AAAGGCACTCTCAGCTTTTGACACCAACAAGTTGGTCTCTGTACTGTATGCTGTCATTGTA 
CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCTATGCT 
GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 
G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 
MEPQNTSTVTNFQIXGFQNLLEWQALLF^ 
LSFLEWYTSTTWLLLANLLSWGQAISFSAC^^ 
]^YPFLMHRGLCARLVWSWCTC^ 
1 0 YITEVTIFILSIAVI.CICFFLTLGPYW 

CPSPHLLPEINKnSVFYTVWPLLNPVIYSLRNKDFKEAVI^ 
LY (SEQ ID NO: 425). 



ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTCAGCTGTTAGGATTCCAGAACCTTC 

1 5 TTGAATGGCAGGCCCTGCTCTTTGTCATTTTCCTGCTCATCTACT 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 
TCCTCCAGCATCTCTCCTTTCTGGAGGTCTGGTACACGTCCACCACTGTGCCCCTTCTCCTA 
GCCAACCTGCTGTCCTGGGGCCAAGCCATCTCCTTCTCTGCCTGCATGGCACAGCTCTA^ 
TCTTCGTATTCCTCGGCGCCACCGAGTGCTTTCTCCT 

20 CTGGCCATCTGCAGCCCACTCCGCTACCCCTTTCTCATGCATCGTGGGCTATGTGCCAGGTT 
GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCITrCTGCATTCCATGATGATTTCC 
AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCTGCGACCTCCCGCCACTCA 
TGCAGCTCTCCTGTTCCAGAGTTTATATCACCGAGGTGACCATCTTCATCCTGTCAATTGCC 
GTGCTGTGCATTTGTTTTTTTCTGACACTGGGGCCCTATGTTTTCATTGTGTCCTCCATATT 

25 GAGAATCCCTTCCACCTCTGGCCGGAGAAAGACCTTTTCCACATGTGGCTCCCACCT 

GTTGTCACTCTCTACTACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 
GCCTGAAATCAACAAGATCATTTCTGTCTTCTACACT 

GTTATCTACAGCTTGAGGAACAAAGACTTCAAAGAAGCTGTTAGAAAGGTCATG 
AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYVNQn*FQLYHISFVYPTELWSRAIIPCMPTI^FWVCSATPV 
IILIHIDSRLHTPMYFLLSQLSLRDILYISTIWKMLVDQVMSQRA 
FFLLGLMSCDRYVAICKPLHYPDLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQF^ 
3 5 HFFCEWALLKI^CTDTSAYETAMYVCCIMMLLIPFSVISGSYTRI^ 
CSSHMVWSLFYGAAMYTYVLPHSYHTPEQDKAVSAFYTILTP 
WGRCVSSGKVTTF (SEQ ID NO: 427). 



ATGTTTTATGTAAATCAGATACCTrTCCAACTTTATCATATCTCTTTCGTGTACCCTACAGA 
40 GCTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCITCTGGGTTrG 

ACGCCCGTTTCCCCTGGCTTCTTTGCCCTCATTCTCCTGGTCTTTGTGACCTCCATAGCCAG 
CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTXjCTCAGCCAGCTCTCCCTC^^ 

GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 
45 CTCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCTGTGATCGCTA 
CGTAGCCATCTGCAACCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCTGGTTG 
ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCA 
TGCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCTTCTGCGA 
CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCTTTCTCTGTGATCTCGGGCT 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 
GTGGTTGTCAGCCTCITCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCA 
CACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTCACTCCCATGCTCAAT 
CCACTCATTTACAGCCTTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 
55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 
MGMEGIXQNSTNFVLTGLITHPAFPG 

QLSIMDTIYICITVPKMLQDLLSKDKTISFLGCAVQ^LYLTLIGGEFFLLGLMATO 
LJIYPLLMN^VCLFMWGSWVGGSLDGFMLTPVTMSFPFC^ 
5 LYETIi^ACCVLMLLIPLSVISVSYTHILLTVHR]^ 
TNVLPHSYHTPEKDKWSAFYTILW 
KG (SEQIDNO: 429). 



ATGGGCATGGAGGGTCTTCTCCAGAACTCCACTAACTTCGTCCTCACAGGCCTCATCACCC 

10 ATCCTGCCTTCCCCGGGCTTCTCTTTGCAAT^ 

GCCAACTTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTACTT 
CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCTTCCTGGGCTGTGCAGTTCAGATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTGCTGGGTCTCATGGCCTATGACCGC 

1 5 TATGTGGCTGTGTGCAACCCTCTACGGTACCCTCTCCTCATGAACCGCAGGGTTTGCTTATT 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACTCCTGTCACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATCAATCACTTTTTCTGTGAGATCCCAGCCGT 
GCTGAAGTTGTCTTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CTGATGCTGCTTATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCTCCTGACTGT 

20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTCCCACATT 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTTCTACACCAACGTGCTGCCCCACTCCTACC 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQNLQILFFL^ 
SCIDMIIASFATPKMtVDFLRERKTISWWGCYSQMITM 
30 LHYMTMSPRVLTGLLLSSYAVGFVHSSSQMAFMLTLPFCGPNVIDSFFCDLPLVIKL 
LQLLVIADSGLLSLVCFLLLLVSYGW 

PFSRYSVDKJLSWYT1FTPLLNPIIYTLRNQEVKAAIKKRLCI (SEQ ID NO: 431). 



ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGACTTTCCAAATCTC 
35 AAAATCTTCAGATTTTATTCTTCTTGGGATTCTCTGTGGTCTTCGT^ 

AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCCTTCACACACCAATGTATTT^ 
GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGCTTCTTTTGCTACCCCT 
TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTCCCAGATGTTCTT 
TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTT^ 

ACITTGCCCnTCTGTGGTCCCAATGTTATAGACAGCTTTT^ 

TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCT 
CTGTCACTGGTCTGCTTCCTCCTCnTGCTTGTCTCCTATGGAGTCATAATATTCT 
45 GTACCGTGCTGCTAGTCGATCCTCTAAGGCTTTCTCCACTCTCTCAGCTCACATCACAGTTG 
TGACTCTGTTCTTTGCTCCGTGTGTCTTTATCTACGTCTGGCCCTTCAGCAGATACT 
GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCTCTCTTAAATCCT 
ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDNTTWMASHTGWSDFILMGLFRQSKHPMA 
VTFVWLMALSGNAVLILLIHCDAHL^ 

APECGMQMFFYVTLAGSEFFLLATMAYDRYVAICHPLRYPVLMNm 
55 GFTFTPITMTFPFRGSREIHHFFCEVPAVLNLSC^ 
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TfflGMNSAEGRKKAFATC 

LIYSLRNKDVMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCITCAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGGGACTCTTCAGACAATC^ 
GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCTGGAAATGCTGTCCT 

CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACA 
TCKjCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 

1 0 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCTACGTGACACTAGCAGGTTCAGAA 
TTTTTCCnTCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCrGCCATCCTCT 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCTTCCTGTCATCAGGCTGCTGGTTCCTGGGCT 
CAGTGGATGGCTrCACATTCACTCCCATCACCATGACCTTCCCCTTCCGTGGATCCCGGGA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAATCTCTCCTG 

1 5 TCTATGAGATTTTCATGTACTTGTGCTGTGTCCTCATGCrCCTCATCCCTGTGGTGATCATT 
TCAAGCTCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCCGGA 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCC 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTTTAATCTATAGTCTTAGGAATAAGGAT 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCCTTTCAAAAAGCT 
TAG (SEQ ID NO: 434), 



AOLFR233 sequences: 

MANITRMANHTGKLDFILMGLFRRSKHPALLSWIFVW 
25 FFISQLSLJNffiMAYISVTVPKMLLDQVMGVNKVSAPECGM 

YVAICHPOIYPVLMNHRVCLFIASGCWFLGSVDGFMLTPITM 
LSCSDTSLYETLMYLCCVXML^^ 
GAAVYTYMLPSSYHTPEKDMMV^^ 
(SEQ ID NO: 435). 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAAAGTTGGATTTCATCCTCATGGGAC 
TCTTCAGACGATCCAAACATCCAGCTCTACTTAGTGTGGTCATCTTTG 
GCGTTGTCTGGAAATGCTGTCCTGATCCrrCTGATACACTGTGACGCCCACCT 
CCATGTACTTTTTCAT^^ 

35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 
ATGCAGATGTTCCTCTATCTGACACTAGCAGGTTCGGAATTTTTCCTTCTAGCCACCATG^ 
CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCT 
TCCCATCACCATGAGCTTCCCCTTCTGCAGATCCTGGGAGATTCATCATTTOT 

40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCTATGAGACCCTCATGTACCTA 
TGCTGTGTCCTCATGCTCCTCATCCCTGTGACGATCATTTCAAGCTCCTATTTACTCA 
CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCTGCTC 
CTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCCGTCTACACCTACATGCTCCCCA 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCT 

45 GGTGCTGAACCCTTTAATCTAT^^ 

ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 
MPNSTTVMEFLLMRFSDVWTLQILHSA 
50 LSILDACYISVTWTSCVNSLLDSTTIS^^ 

HYPVIVNSRICIQNITLASLLSGLVYAGMHTGSTFQLPFCRSNVmQCT 
VMIWSALGVGGGCFnmSYffllFSTVLGFPRGADRTKAFSTCIPffl 
AIPAATQDLILSGFYSIMPPLFNPIIYSLRNKQIKV^ (SEQ ED NO: 437). 

55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGAGGTTTTCTGA 
TACAGATTTTACATTCTGCATCCTTCTTTATGTTGTATT^ 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGCCTTCACATGCCCATGTACTTCTTCCTCAG 
GAATCTGTCTATCTTGGATGCCT 

CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
TTTTTTTGTATATGTGGAGCTTCTGTTTCTCACCATTAT 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGATGACACT 
GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCTGTGACATCCCCTCT 
CTCTTGCTCTGACACCTTCAGCAATGAGGTCATGATTGTTGTCTCTGCTCTGGGGGTAGG 
GGCGGCTGTTTCATCTTTATCATCAGGTCTTACATTCACATCTTTTCGACCGTGCTCGGGTT 
10 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCTCTTCTGTGTACCTCAGGCCACCTGCGATACCTGCAGCCAC 
CCAGGATCTGATCCITrCTGGTTTTTATTCCATAATGCCTCCCCT 
CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATC 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVNDSSLQGFVLMGISDHPQLEMIFFIAILFSYLLTLLGNSTULI^RL 
SSLDLAFATSSWQMLINLWGPGKTISYGGCITQLYWLWLGATECILLVVM^ 
RYTAMNPQLCWLLAVL\CLGG^ 
20 NQAVLNGVCTFFTAWI^HVISYCLIAQAVLKIRSAEGRRKAFNTCLSHLL 

LLPAKNSKQDQGKFISLFYSLVTPMVNPLIYTLRNMEVKGA^ (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTTTGTTCTGATGGGCATATCAGACCATC 
25 CCCAGCTGGAGATGATCTTTTTTATAGCCATCCTCTTCTCCTATTTGCTGACCCTACTTGGG 
AACTCAACCATCATCTTGCTTTCCCGCCra 
CCTCAGCAACCTCTCCTCCTTGGACCTTGCTITC 

TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CrTCCTTTGGCTGGGGGCCACCGAGTGCATCCTGCTGGTGGTGATGGCATTTGACCGCTAC 

30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCTGTGATTGCCTGCCTGGGTGGCTTGGGCAACTCTGTGATCCAGTCAACATTCACTCT 
GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TTCITCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCT 

35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTCTTCTATGGCTCAGCCAGCTATGGGTATCTGCTTCCGGCCAAGAAC 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTENPNQTW 
LFLLIYSITVAGhnJJQXWGSDSHLSLPMYOT^ 

FEGCAVQLYCFHFLASTECFLYTVMAYDRYLAJCQPLHYPVAMNRRMCAEMA 
45 AAfflTSLTFRLLYCGPCHIAYFFCDIPPVI^ 

AVTJURTAQGRQRAFSPCTAQLTGVLLYYWPVCIYLQPRSSEAGAGAPAW 
TUmKEWHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGTTGCAAAGG 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCTAAACATTCTAGCCT 
CTTCCTCCTCTTCCTCCrCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTC 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACITCCTGGGGCACCT 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 
55 ATGGGAAGGTGATCTCCTITGAGGGCTGTGCCGTACAGC 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCTCTACT 
GTGGGCCTTGCCACATTGCCTAC^ 

ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTCATCGTTATTTCCTACATCTTCATCGTGGCAGCTGTGTTGCGCATCCGCACA 
GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCT^ 

ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTTCTACACAATCGTAACTCC 

ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGCAGCAGCTTCCGAGAGTCTACAG 
1 0 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 
MDQRNYTRVKEFTFLGITQSRELSQVLFTC 

RNLSILDICFSSITAPKVLIDLLSETKTISFSGCVTQMFFFHLLGGADWS 
1 5 HYMTMSRGRCTGLIVGFLGGGLVHSIAQISLLLPL 
LELLMSNNGLVSWFWFFLLISYTVILMMLRSOT 

RPFTALPTDTAISVTFTVISPLLNPIIYTLRNQEMKLAMRKL (SEQ ID NO: 

443). 

20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCTTCCTGGGAATTACTCAGTCCC 
GAGAACTGAGCCAGGTCTTATTTACCTTCCTGTTTTTGGTGTACATGACAACTCTAATGTO 
AAACTTCCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTACTTCC 
TGCTCCGCAACCTGTCTATTCTTGACATCTGCTTTTCCTCCATCACAGCTCCTA^ 
ATAGATCTTCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAATGTTCT 

25 TCTTCCACCITCTGGGGGGAGCAGACGTTTTI^ 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 
TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATTTCTCTATTGCT 
CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCGATGTCCCCCAGGTCC 
TCAAACTTGCCTGCACTGACACCTTCACrCTGGAGCTCCTGATGATTTCA^ 

30 AGTCAGTTGGTTTGTATTCTTCTTTCTC 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 
TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCC 
ACAGACACTGCCATCTCTGTCACCTTCACTGTCATCTCCCCTTTGCTCAATCCT 
CACGCTGAGGAATCACKjAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 

35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCPELQIPLFLWL^ 
AIINLGNSWIAPKMLMNFLVKKCT 
40 LLYMVVVSRRLCIXLVSLTYLYGFSTAI^^ 

TIVFISAATNLFFSMITVLVSYFNWLSILRmSPEGRKK^ 

QT^SLDTDKMASVFYTLVIPMLNPLIYSLRNNDVNVA^ (SEQ ID NO: 

445). 



45 ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCTCTAGCTGTC 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTCCTAGTGCTCTATGTGCTGACCA 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACCCCCATGTACITTT 
TCCTGAGACATCTAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCTAAAATGCT 
ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACT 

50 GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTATGACCGCTA 
TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCTGC 
TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCACCTTGTATATTC 
TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTT 
AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCITTA 

55 AATTTGTTTTTTTCCATGATTACAGTTCTAGTATC^ 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCirTTCCACCTGCGOT 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTATGTATTTGCAGCCCCAAACCAACCACT 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTATGCT 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAATTCATGGAj^ 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQOTSLVSEFVLHGLCTSRHLQM^ 
NLAFLDMWLASFATPKMIRDFLSDQKLIS^ 
KPLHYMTLMSWQTCIRLVLASWW^ 
1 0 DT WLGIIMSDSGLLSLSCFLLLLISYTV^^ 

YVRPFSRFSVDKLLSVFYTIFITLLNPn^ (SEQ ID NO: 447). 

ATGGACCCACAGAACTATTCCTTGGTGTCAGAA 
GACATCTTCAAAATTTTTTCHTTATAT^ 

1 5 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCACTCCTCCCCT 

CCTGCTGGGGAACCTAGCTTTCCTGGACATGTGGCTGGCCTCATTTGCCACTCCCAAGATG 
ATCAGGGATTTCC1TAGTGATCAAAAACTCATCTCCTTTGGAGGATGTATGG 
TCTTCTTGCACTTTACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCTATGACAG 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGACTTGCATC 

20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGCACTCCATCAGTCAAGTGGCTTTCA 
CTGTAAATTTGCCTrACTGTGGCCCCAATGAGGTAGACAGCTTCrTCTGTGACCTCCCT 
GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 
GGTTGCTTTCCTTGAGCTGTTTTCTGCTCCTCCTGATCTCCTACACCGTGATCCTCCTCG 
ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 

25 TGGTAGTGACGCTGTTCTTTGGCCCITGCATTTTTGTTTATGTGCG 

TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTTTACTCCACTCCTGAACCCCATTAT 
CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 



30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWVVLLVYLVTLL 
QLSVVELF^TTDIVPRTLANLGSPHPQAISFQGCAAQMYWIV^ 
QPIJlYSTIXSPRACLAMVGSSWLTGnTATra 
SEISVMTATP^miPFSLIVTSYIRILGAIIAMASTQ 
35 AGSSVTTDRVLSLFVTVITPMLOTIIYT^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCTTCTGGGATTCTCTGACCTCA 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACCTTGCTGGG 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCATGTACTTCT 

40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTTCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCrGCTCACGGCCATGGCCT 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTTGAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 

45 ATCTTCTCTCTACCTTTC 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCTTCATTATGATCCCCTTCTCTCTGATTGTCACCTCTTACATCCGCATCCTGGGTG 
CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTCTTCTTTGGAACAGCCAGCATCACCTACATCCGGCCGCAGGCA 

50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCT(^CTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 
55 MPQILIFTYLNMFVTFPPLQILAENLTMVTEFLLL 

VIHLDKSLHTPMYFFLGII^TSETFYTFVrLPKMLINLLSV 
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LGVMGYDRYAAICHPLHYPTLMSWQV^ 
YFCDISAVILLACTNTOVNEFV^^ 

HLSVYIVHYGCASFIYLRPTANYVSNKDRLVTVTYTIVTPLLNP 
KKGSLKLYN (SEQ ID NO: 451). 



ATGCCCCAAATTCTTATATTCACATACCTC^ 

CTTGGCAGAAAACCTCACCATGGTCACCGAATTCCTGTTGCTGGGTTTT^ 
GAAATTCAGCTGGCCCTCTTTGTAGTTTTTCTTTTTCTGTA 

TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACTTCTTCC 
1 0 TTGGCATTCTCTCAACATCTGAG 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTCAACTGTTGTGCT 

CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGGGTGTGATGGGTTATGATCGCTATGCTG 
CCATTTGTCACCCTCTGCATTACCCCACTCTTATGAGCTGGCAGGTGTGTGGAAAACTGGC 
AGCTGCCTGTGCAATTGGTGGCTTCTTG 
TCCCTTTTTGTAGCGCCAACAAAGTCAATCATTACTTCT 

CTGGCTTGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGTTCTTGTA 
TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCTTATCTCTG 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCTCAGTGTTG 
TTATTGTTCATTATGGCTGTGOT 

AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCCCATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACTTGCTATCAGAAAAGTGTTGGGCAAGAAA 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 
MNTTLFHPYSFLLLGIPGLESMHL^ 

SmPGLSTSTOKMLGTFWFTIilEISFEGCLTQMFFIHLCTGMESAVL 

TLVLTNKVVSVMALAIFLRPLVFVn'FVLFILR^ 

LCAISILWDIIAIVISYVQILCAWLLSSHDARLKAFSTC 

NIPHFIHILLANFYVVIPPALNSVIYGVRTKQIRAQ (SEQ ID NO: 453). 



ATGAATACCACTCTATTTCATCCTTACTCTTTCCTTCT 

TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCTGTGTTCCTGACAGCTG 

TCACCATCCTTTTTGTGATTCAGACTGACAG 

GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 
CTTCTGGTTTACCCTGAGAGAAATCT^ 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 
CATCTGTGACCCTCTTTGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTTATGGCA 
CTGGCCATCTTTCTGAGACCCTTAGTCTTTGTCATACCCn^ 

TCCATTTTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 

CTGTCTrGTGCCAGCATCAGGGTTAACATCATCTATGGCTTATGTGCCATCTCTATCCTGGT 

CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCTGTA 

CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 

GACTTTCTATATGCCTGCATTTTTCTCATTCATGACCCATAGGTTTGGTCGGAATA 

ACTTTATCCACATTCrTCTGGCTAATTTCTATGTAGTCATTCCACCTGCTCTC 

ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTGCTGAAAATGTTTTTCAATAAAT 

AA (SEQ ID NO: 454). 



AOLFR243 sequences: 

MEQVNKTV\T^FVVLGFSSIA^ 

SCSEICTTFVIVPKMLVDLLSQKKTISFLGC 

YSVmGHGVCMGLMAAACACGF^^ 

SQLVH^MLGWALVIPLLLILVSYIRIISAILKIPSSVGRYKTFSTCASHLR^ 
TNYTSSQDTLISVSYTILTPLFNPMIYSLRNKEFKSALRRTIGQW (SEQ ID NO: 455). 



ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCTCTACCTGTTCACT 
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AATGCAATCATCATTTCCACCATTGTGCTGGACAGAGCCCTrCATACTCCCATGTACTTCTT 
CCTTGCCATCCTTTCTTGCTCTC 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCATCCA^ 
TTCCTCTTCTTTGGCTCCTCTCACTCCTTCCT 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCTCCCTAGTATTTCA 
TCTGCCCTTCCACTCCTCCAACCAGCTCCATCACITCTTCTGTGACATCTC 
AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGCTTGGTGTATTTGC 
CITGGTCATTCCTCTGCTACTTATCCTAGTCTCCTACATCCGCATCATCTCT 
10 AAATCCCTTCCTCCGTTGGAAGATACAAGACCTTCTCCACCTGTGCCTCCCATCT 
GTAACTGTTCACTACAGTTGTGCCTCTTTCATCTACTTAAGGCCCAAGACTAATTA 
AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTTACCCCATTGTTCAATCCAATG 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456) 

15 

AOLFR244 sequences: 

MWQEYYFLNVPFPLLKVCCLTINSHVVILLPWECYHLIWKI 
MGLFNRKETSGLIFAIISIIFFTALMANGVMIFLIQTDLRLHTPM 
LVNYLLDQRTISFVGCTAQHFLYLTLVGAEFFLLGLMAYDRWAICNPIJRYP 
20 UGSWFGGSLDGFLLTPITMSFPFCNSREINHFFCEAPAVLKLACADTALYETVM 
IPFSVVIASYARILTTVQCMSSVEGRKKAFATCSSHMTWSL^ 

DKVLSVF^ILTPMLNPLIYSLRNKDVTGALKRALGRFKGPQRVSGGW (SEQ ID NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTCTTCCCACT 
25 AATTAATTCACATGTTGTTATTTTACTGCC^ 

TACCTTATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACTT 
CACTTTCATGGGGCTGTTCAACAGAAAGGAAACCTCAGGTC^^ 

ATCATCTTCTTCACCGCACTGATGGCCAATGGGGTTATGATCTTCCTGATCCAAACAGA^ 
TGCGCCTTCATACACCCATGTACTTCCTCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 

30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAATTACCTGCTGGATCAAAGGACCATTTCCTT 
TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACCCTTGTGGGAGCTGAATTCITCCT 
CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTTTGGA 
TGGCTTCCTCCTAACCCCCATCACCATC 

35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCT 

GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTCCTTTCTCTGTAGTCCTTGCT 
CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCTTGTTCTACGGGGCTGCCATGTAC 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCTCTCTGTGTTTT 

40 ACACCATTCTCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ED NO: 458). 



AOLFR245 sequences: 

45 MDIJ^GSLVTEmLGFFGRWELQfflTVTFSLIYGATVM 

LSFLDMCLSTATTPKMUDLLTDHKTISWGCVTQMFFMHF 

UrraTIMSHKLLKGFAILSWnGFL^ 

LFVIADSGLLSFTCFIIXLVSYIVILVSWKKSSHGI^KALSTL^ 

ASNKTL A VFYTVITPLLNP SIYTLRNKKMQE AIRKLRFQ YVSSAQNF (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAG 
GGGAACTTCAAATTTTCTTCTTTGTGACATTTTCCCTGA 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCTTCATTCTCCCTTG 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCTCTCCACT^ 
55 TAGATTTGCTCACTGACCACAAGACCATCTCrGTGTGGGGCTGCGTGACCCAGATGTTCT 
CATGCACTTCTTTGGGGGTGCTGAGATGACTCTTCTGATAATCATGGCCTTTGACAGGTAT 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 

TTTGCGATACTTTCATGGATAATTG 

GAAOTGCCTTTCTGTGGCC^^ 

TCAAGCTTGCTTGCATTGAAACATACACCCTGGAATTATTTGTCATTGCTGA 
5 GCTCTCTTTCACCTGTTTCATCCTCTTGCTTGTTTCTTACATTGTCATCCT 

AAAAAAATCATCACATGGGCTCTCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 
GTCACTCTGTTCITrGGACCTTGT^ 

CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCITACT 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
10 CTGCACAGAATTTCTAG (SEQ ED NO: 460). 



AOLFR246 sequences: 

MSPENQSSVSEFLLLGLPIRPEQQAVFFTLFLGMYLT^ 
lALTDISFSSVTWKMLMDMRTKYKSILYEECISQMYFFff 
15 HYTVIMREELCWLVAVSWILSCASSLSHTLLLTRLSFCAANTIPHVFC 
LVMFWGVVVITLPFMCILVSYGYIGATILRWSTKGOT 

PTVSSSIDKDVTVALMYTWTPMLNPFIYSLRNRDMKEALGKL (SEQ ID NO: 

461). 



20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTTCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCTGTGTTCITCACCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTGGACTCTCACCTTCACACCCCCATGTACTTCT 
TCCTCAGCCACTTGGCTCTCACTGACATCTCCTTTTCATCTGTCACTGTCCCTAAGATGCTG 
ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 

25 TTTTTATAtTTTTTACTC^ 

GTTGCCATATGTCACCCTCTCCACTACACTGTCATCATGAGGGAAGAGCTCTGTGTCTrCTr 
AGTGGCTGTATCTTGGATTCTGTCTTGTGCCAGCTCCCTCTCTCACACCCTTCT^ 
GGCTGTCTTTCTGTGCTGCGAACACCATCCCCCATGTCTTCTGTGACCTTGCTG 
AAGCTGTCCTGCTCAGATATCITCCTCAATGAGCTGGTCATGTTCACAGTAGGGGTGGTC 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 
AGGGTCCCTTCAACCAAAGGGATCCACAAAGCATTGTCCACATGTGGCTCCCATCTCTCTG 
TGGTGTCTCTCTATTATGGGTCAATATTTGGCCAGTACCTTTTCCCGACTGTAAGCAGTTCT 
ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCTTAGGAACAGGGACATGA^ 

35 CAACATTTTTCTCCTrGGTGACATCTGACTTTTTAAAAAATTAG (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLT\n^TEFILMELTRRPELQIPI^GVFLVIYLITWG 
ASVDLGNSTVICPKVLANFVVDRNTISYYACAAQLAFFLMFIISEFFILSAMA 
40 YYVMSQRLCHVLVGIQYLYSTFQALMFTIKIFTLTFCGSNVIS 
LLSILFSVFNLISSFLrvaVSYMLILIAICQMHSAEGRKKAFS 

PNSTHFFDTDKMASVFYTLVIPMLNPL1YSLRNE (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 
45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCTCGTCATCTACCTAATCA 
AACCTAACTATGATCATTTTGACCAAACTGGACTCCC^ 

TATCAGACATTTGGCTTCTGTTGATCTTGGTAATTCTACTGTCATTTGTCCCAAGGTGCTGG 
CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCT 
TTCCTTATGTTCATTATCAGTGAATTITrCATCCTGTCAGCCATGGCCTATGACCGCTA 
50 GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCGACTGTGTCATGTACT 
TGGGCATTCAATATCTCTACAGCACATTTCAGGCTCTC 
TTGACCTTCTGTGGCTCTAATGTCATCAGTCATTm 

TATGCTTTGCTCAAATGCACAGGAAATAGAATTGTTGAGCATACTATTTTCTG 
TGATCTCCTCCTTTCTGATAGTCITAGTGTCCTACATGTTGA 
55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCCCATTTGACAGTGG 
TGGTTGTGTTCTATGGGTCTCTACTCTTCATGTACATGCAGCCCAATTCCACTCAC^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTTTAGTAATCCCCATGCTTA^ 
TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCTCTTTGAGAATTGA 
(SEQIDNO: 464). 



5 AOLFR248 sequences: 

MPCMPCALPTGGLLPHPQHTMMEIAN^ 
IILVSHTDVHLHTPMYFFLANLPFLDM 
ATECVLIATMSYDRYAAICRPLHYTVIMHPQLCLGIALASW 
NNCIDHFFCEMPLIMQIACVDTSLNEMEMYLASFWW 
1 0 RXAFOTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQGKFIALFYTW 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCTTTTGCCCCACCCCCAGCATACAAT 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCACACGA 

1 5 CCCTCACTAGAAACTGTCCTCTTCATAGTTGTCTTGAGTTTTTACATGGTATCGATCT 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 
TTCTTGCCAACCTCCCCTTCCTGGACATGAGCTTCACCACGAGCATTGTCCCACAGCTCCTG 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTCATTATGCATCCACAGCTTTGCCTTGG 
GCTAGCTTTGGCCTCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCTCCACGCTCACC 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTGCGAGATGCCCCTCA 
TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCnTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACGGCCACATTGCCCGGGCCG 

25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCrGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCC^ 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 
MKSQIEKSDLKYRAILLQKVTRMFLIiW 

QHVLFIVLLLIYVTSLIGNIGMn.LIKTDSRLQTPMYFFPQHLAFVDICYTSM 
NHTFRGCVIQFLVYATFATSDCYLLAIMAMDCWAICK^ 
35 NASVHTGFTFSLSFCKSNKINHFFCDGLPIL^ 
VTILKMSSTAGKKKSFSTCASHLTAVTII^ 
PLIYSLRNKEGK (SEQ ID NO: 467). 

ATGAAAAGTCAAATTGAAAAAAGTGACITAAAATATAGAGCCATT^ 
40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCTCTTGGTCCTTTCTAGACTTTTG^ 

GGGTCGAGGAAACAGCACTGAAGTGACTGAATTCCATCTTCTGGGATTTGGTGTCCAACAC 
GAATTTCAGCATGTCCTTTTCATTGTA 

TATTGGAATGATCTTACTCATCAAGACCGATTCCAGACTTCAAACACCCATGTACTTTTTTC 
CACAACATTTGGCTTTTGTTGATATCTGTTATACTTCT 
45 AGCTTCACAGAAGAAAATAATTTGATAACATTTCGGGGCTGTGTGATACAATTC 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGATTGTTATGT 

TGCCATCTGTAAGCCCCTTCGCTATCXrCATGATCATGTCCCAAACAGTCTACATCCAACTCG 

TAGCTGGCTCATATATTATAGGCTCAATAAATGCCT 

CTGTCCTTCTGCAAGTCTAATAAAATCAATCACTTTTTCTGTGATGGTCTCC 
50 CCTTTCATGCTCCAACATTGACATCAACATCAT^ 

TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTCACCATCCTGAA 

ATGTCTTCTACTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCACCTGACAGCAG 

TAACCATTTTCTATGGGACACTCTCTTACATC 

GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGTTATTCCCATGTTGAATCCm 
55 CTATAGCTTGAGAAATAAGG AAG G AAAATAA (SEQ ID NO: 468). 
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AOLER250 sequences: 
MENQSSISEFFLRGISAPPEQQQSII^ 
DMGLTSSTVTKMLVMQTRHHTISYTGCL^ 
STVMRPQVCALMLALCWVLTOIVALTHTF^ 
5 MMVFVLGGTVLIVPFLCIVTSYIHIWAILRWTRGGVGKAFST^ 

PPSIASEEKDIAAAAMYTIVTPMLNPFrc (SEQ ID NO: 469). 



ATGGAAAACCAATCCAGCATTTCTGAATTTTTCCTCCGAGGAATATCAGCGCCTCCAGAGC 
AACAGCAGTCCCTCTTCGGAATTTTC 

10 CTCATCATCCTGGCCATTGGCTCTGACCTGC^ 

CAACCTGTCTTTTGTTGACATGGGTTTAACGTCCTCCACAGTTACCAAGATGCTGGTGAAT 
ATACAGACTCGGCATCACACCATCTCCTATACGGGTTGCCTCACGCAAATGTATTTCTTTCT 
GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCTGCCATGGCGTATGACCGCTATGTGGCC 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCTTGC 

1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCACACGTTCCTCATGGCTCGGTTGT 
CCTTCTGTGTGACTGGGGAAATTGCTCACTTTTTCTGTGACATCACTCCTGTCCTGA^ 
TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACTCA 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCTATCCTGAGGGTC 
CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACCTGCAGTTCCCACCTCTGCGTTGTTT 

20 GTGTGTTCTATGGGACCCTCTTCAGTGCCTACCTGTGTCCTCCCTCCATTGCCTCTGAAGAG 
AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEGNKTWITDITLPRFQVGPALEnJLOT 

IVDISYASNYWKMLTNLMNQESTIS^ 

MLMSWRVCTVIAVASWWSFLDVL^ 

VTFAACWILVGPLCLVLVSYLRILAAILRIQSGEGRRKAFSTCSSHLCW 
30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALRRALRKERLT (SEQ ID NO: 471). 

ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 

GCACTGGAGATTCTCCTCTGTGGACTTTTCTCTGCCTTCTATACACTCACCCTGCTGGGGAA 

TGGGGTCATCTTTGGGATTATCTGOT 

35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTTCCAACTATGTCCCCAAGATGCTGACG 
AATCTTATGAACCAGGAAAGCACCATCTCCTTTTTTCCATGCATAATGCA 
ATTTGGCTTTTGCTCACGTAGAGTGTCTGATTTTGGTGGTGATGTCCTATGATCGCTAT 
GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCTGGCTCTGGTCCCTTTAGTTCTCATCCTGAGG 

40 CrGCCCTTCTGCGGGCCTCATGAAATCAACCACTTCTGTGAAATCCTGTCTGTCCTC 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCTG 
GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCTGCTCCTCCCACCnTrTGCGTGGT 
GGGACTCITCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTTCAATCCAATGCTGAACCCCCTGA 
TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 

50 MRLANQTLGGDFFLLGIFSQISHPGRLCLL^ 

roLTYISVTVPKMLVNQLAKDKTISVLGCGTQMYFYLQLGGAECCLLAA^ 

YSVLMSHRVCLLLASGCWFVGS\TOGFMLTPIA^ 

KIFMYLCCVIMLLIPVTVISVSYYYI^ 

P SSYQTPEKDMMSSFFYTILTPVLNPIFySFRNKD (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACTTTTTCCTGTTGGGAATCTTCAGC 
TCTCACACCCTGGCCGCCTCTGCTTGCTTATCTTCAGTATATTTTTGATGG 
AATATTACATTGATACITCTGATCCACATTGACTCCTCTCTGCATACTCCCATGTA 
TATAAACCAGCTCHTACTCATAGACTTC^ 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCTAGCCGCCATGGCCTATGACCGCT 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCTCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCTGTGAGGTCCCT 

10 TTGAAGCTCTCXTGCTCAGACACCTCACTIT^ 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCTCACCATCC 
ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTCCCCAGCTCCTACC^ 
ACTCCTGAGAAAGATATGATGTCATCCTTT^ 

1 5 TATCATTTACAGTTTCAGGAATAAGGATGTC^ 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTDFTLTGLFAESKHAALLYTVTFLLFLMALTGNA^ 
20 ILLfflSEPRLHTPMYFFISQLALMDLM^ 

AEWLLAAMAYDRYAAVCRPLHYPLLMN^ 
RKILSFFCETPALLKI^CSDVSLYKMLTYLC^ 

LATCSSHMIWLLLFGASFYTYMLRSSYHTAEQDMMVSAFYTIFrPVLOT 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACTTTTTTTTCCTCAGGGGGAAACTGTGAGCCAGTCATGTGCTCAGGGAATCAGAC^ 
CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCTTTGCTGAGAGCAAGCA 
TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTTTTCTrGATGGCCCTCACTGGGAATGCC^ 
TCCTCATCCTCCTCATCCACTCAGAGCCCCGCCTCCACACCCCCATGTACTTCTTCATCAGC 

30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 
GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTG 

35 CCCCTTTTGCCAGTCTAGGAAAATCCTGAGTTTTTTCTGTGAGACTCCTGCCCTGCT 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCCTCATGCTT 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCTTGGCCACCTGCTCCTCCCACATGATCATAGTG 
CTGCTGCTCITCGGTGCTTCCTTCTACACCTACATGCTCCGGAGTTCCTACCACACAGCTGA 

40 GCAGGACATGATGGTGTCTGCCTTTTACACCATCTTCACTCCTGTGCTGAACCCCCTCATTT 
ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 
45 MTNTSSSDFTLLGLLVNSEAAGIVFTVn.^ 

MDTLHCTTWKLLADMVSKEKnSFVACGIQIFLYLTMIGSEFFLLGLMAYDC 

VLMNRKKCLLLAAGAWFGGSLDGFLLra 

LMYICCVLMLLIPISnSTSYSLILLTIHRM^ 

FHTPEQDKWSAFYTIVTPMLNPLIYSLRNKDVIGAFKKVFACCSSAQKVATSDA (SEQ ID NO: 
50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGGCTTCTGGTGAACAGTGAGGCTG 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTCTTGGGGGCCGTGACTGCAAATTTGGT 
CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTACTTTCTGCTCAGTC 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAGATCTTCCTCT 
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ACCATGATTGGTTCTGAGTTCTTCCTCCTGGGCCTCATGGCCTATGACTGCTACGTGGCrGT 
CTGTAACCCTCTGAGATACCCAGTCCTGATGAACCGCAAGAAGTGTCTTTTGCTGGCTGCT 
GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACTCCCATCACCATGAATGTCC 
CTTACTGTGGCTCCCGAAGTATCAACCATTTTTTCTGTGAGATCCCAGCAGTTCT 
5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCTGTGTCCTCATGTTG 
CTCATCCCCATCTCTATCATCTCCACTTC 

GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCACCACTTGTTCCTCCC^ 
AGCATCTTCTATGGGGCTGCCTrCTACACATACGTGCTGCCCCAGTCCTTCCACACCCCCG 
AGCAGGACAAAGTAGTGTCAGCCTTCTATACCATTGTCACGCCCATGCTTAATCCTCTCAT 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTT AAAAAGGTATTTGCATGTTGCTCA 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR255 sequences: 

MEQSNYSVYADFILLGLFSNARFPWLLFAU^ 
1 5 LRDILYISTIWKMLVT)QVMSQRAISFAGCTAQHFLYLTLAGAEFFLLGLM 

YPVLMSmCWLIVAAAWLGGSmGFLLTPVTMQFPFCASREINflFFCEWALLKLSCTDTSAY 
ETAMYVCCIMMLLIPFSVISGSYTRILITVYRMSEAEGRGKAVATCSSHM 
YVLPHSYHTPEQDKAVSAFYmTPMLNPLIYSLRNKDVTGALQKW (SEQ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGTTCAGCAACG 
CCCGTTTCCCCTGGCTTCTCTTC 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCTG 

25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTCC 
TCTACirGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCT 
GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCTCATGAGCCGCAAGATCTGCTGGTTGA 
TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 
GCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCTTCTGCGAGGTGCCTGCCCTTC 

30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTCATCTCGGGCTCTTACACAAGAATTCTCATTACTGTTT 
ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTA 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTTACTCCCATGCTCAATC 

35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 

AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAILLCGI^ 
40 AIIDMSYASNNVPKMLANLMNQKSTISFWCIM 
QYWIMSWRVCTIIASTCWHSFLRAL^^ 

WLYAGSAFIVEGPLCLELVSNLHILSimLEDPVMGRAADRLTLPAPSHLCMV 
YMAPKSRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALKRVLWKQRSK (SEQ ID NO: 
481). 

45 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 
GCACTGGCGATTCTCCTCTGTGGACTCTTCTCTGTCTTCT^ 

TGGGGTCATCTTTGGGATTATCTGCCTGGACTCTAAGCTTCACACACCCATGTACTTCTTCC 
TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 
50 AAACCTAATGAACCAGAAAAGCACCATCTCCT^ 

TATTTGGCTTTTGCTGTTACAGAGTGCCTGATTTTGGTGGTGATGTCCTATGATAGGTATGT 
GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCTGGATAATTAGCTTTCTCATGGCTCT 

GCCGCCTITTTGTGGCCCACAAAAGATCAACCACTTTATCTGTCAAATCATGTCCGTATTCA 
55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 
CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCTCCAACTTGCACATCCTGTCGCGCCATCTT 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACTTACTCTTCCTGCTCCTTCCCACCTTT 
GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCTTTCCCT^ 

CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 

MESNQTWITEVILLGFQVDPALELFLFGFF^ 

AIVDMSYASSTWKMLANLVMHKKVISFAPCILQTFLYLAFAITECL 
10 QYTLIMNWRVCTVIASTCWIFSFLLALVHITL^ 

QVVLFAGSAFILVGPLCLVLVSYLHILVAILRIQSGEGRRKAFSTC^SHLCW 
APKSSHSQERRKILSLFYSLFNPILNPL1YSLRNAEVKGALKRVLWKQRSM (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
15 GCTCTGGAGTTGTTCCTCITrGGGTTTTTCTTGCT 

TGGGATTATCCTGGGGCTCATCTACTTGGACTCTAGACTGCACACACCCATGTATGTCTTC 

CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 

CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTC 

TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCT 
20 TGGCAATCTGTCACCCCTTGCAATACACCCrCATTATGAACTGGAGAGTGTGCACT 

GGCCTCAACTTGCTGGATATTTAGCTTTCTCTTGGCT 

GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTTTCT 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTG 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCTTTTCTTTGGCAGCGCCATTGT 

TCAAGAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATCCTGAACCCC 
CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCTTTGGAAA 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQLS\TCMEVLLF^ 
AVTOIYYASSNLLNMLENLVKHKKTISFISCMQMALYLTFA^ 
HYTVIMNWRVCTVI^ITSWACGFSIALI^^ 
35 EIFWAGGWVLVGPLSLMLISYMRILLArLKIQSKEGRKKAFSTCSSHLCW 

LWDNSQRQKQQOLTLFYSLJFNPLLNPLIYSLRNAQVKGALYRALQE1KRTM (SEQ ID NO: 
485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGGATCTTCTCCCTGTTATATCTCTTCAGCCTGCTGGCAAA 
TGGCATGATCITGGGGCTCATCTGTCTGGATCCCAGACT 

TGTCACACTTGGCCGTCATTGACATATACTATGCTrCCAGCAATTTGCTCAACATGCTGGA 

AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCTCTTGCATTATGCAG 

TATTTGACTTTTGCTGCTGCAGTGTGCATGATTTTGGTGGTGATGTCCT 

45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTTTCCCTGGCCCTCATAAATCTAATTCT 
GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACTTCTTCGGTGAAATTCTGTCTGTC 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTITGTCT^ 
TCTTAGTCGGGCCCCTTTCCTTGATGCTGATCTCCTACATGCGCATCCTCTTG 

50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTITTCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTTTTCAACCCATTGCT 
CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFR24B sequences: 

MPSINDTHFYPPFFLLLGIPGLDTL 
LSMIDLGLSTSTIPKMLGIFWFNLQEISFGGC^^ 
LQYTMILTNKTISIIASV^ 
5 HYGLMVISYIIVDVTLIASSYVLILRAWRLPSQDVRLKAFOT 

RFGQNIPHYMILIANLY\^^ (SEQ ID NO: 487) 



ATGCCTTCTATCAATGACACCCACTTCTATCCCCCCTTCTTCCTCCTGCTAGGAATACCAGG 
ACTGGACACTTTACATATCTGGATTTCTTTCCCATTCTGTATTGTGTACCT 
10 TGGGGAATATGACCATTCTCTTTGTGATCAAAACTGAACATAGTCTACACCAGCCCATGT^ 
CTACTTCCTGGCCATGTTGTCTATGATTGATCTGGGTCTGTCCACATCCACTATCCCCAAAA 
TGCTAGGAATCTTCTGGTTCAACCT^ 
GTTCTTTATTCACATGTTTACAGGCATC^ 

GCTTTGTTGCCATCTGCAACCCTCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 

15 TATCCTAGCTTCTGTGGTTGTTGGAAGAAATTTAGT^ 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCACAGGGG 
TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGATT 
TCTTATATTATTGTGGATGTGATCTTAATTGCCTCTTCCTATGTGCTTATCCTTAGAGCTGT 
TTTTCGCCTTCCCTCTCAAGATGTCCGACTAAAGGCCTTCAATACCTGTGGTTCTCATGTCT 

20 GTGTTATGCTGTGCTTTTACACACCAGCATTTTTTTCTTTTAT^ 

AACATTCCCCACTATATCCATATTCTTTTGGCTAACCTGTATGTGGTTGTCCCACCT 
TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 



25 AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGWGLEDVHVWIGFPFFAVYLTALLGNIII^ 

AMLAGTOLGI^TATIPKMLGtfWFNLGEI^ 

LRYSMILTNKVIAILGIVIIWTLW^ 

GLLAFSVGYIDISVIGFSYVQILRAVFHLPAWDAIU.KALSTCGSHV 
30 GHNIPHYIHILLANLYVVFPPALNSVIYGVKTKQIREQVLRILNP^ 
(SEQ ID NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTTCCTCGTAGTGGGGGTCCCAG 
GGCTGGAAGATGTGCATGTATGGATTGGCTTCCCCTTCTTTGCGGTGTATCTAACAGCCCT 

35 TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 
TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCTGGGCTTGTCTACAGCAACCATCCCCA 
AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTGGTGCCTGCATCACACA 
GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 

40 TAGCCATTCTGGGCATAGTCATCATTGTCAGGACTTTGGTATTTGTGACTCCATTCACA^ 
CTCACCCrGAGATTGCCTTTCTGTGGTGTCCGGATTATCCCTCATACCTATTGTGAACACAT 
GGGCTTGGCAAAGTTAGCTTGTGCCAGTATTAATGTTATATATGGATTGATTGCCTTCTCA 
GTGGGATACATTGACATTTCTGTGATTGGATTTTCCTATGTCCAGATCCTCCGAGCTGTC^ 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCTCACGTCTGT 

45 GTTATGTTGGCTTTCTACCTGCCAGCCCTCTTTTCCrTCATGA^ 

CATCCCTCATTACATCCACATTCTTCTGGCCAATCTGTATGTGGTTTTTCCCCCT 
ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 
ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCTTCCACAACAATTCAGTTAGACA 
ATAA (SEQ ID NO: 490) 

50 

AOLFR112B sequences: 
MKNKTVLTEFEXGLTDWELQVAVF 

LEISFTNffffRVLISITTGNKSISFAGCFTQYFFAMFLGATEFYLLAAMSYDRYVM 
MSSRICIQLIFCSWLGGLMAIIPTITLMSQQDFCASNRLNHYFCDYEPLLEI^CSDTSLIEKW 
55 VASVTLWTLVLVILSYAFnKTILKLPSAQQRTKAFSTCSSHMI\aSLSYGSC^ 

DTFNKGVALLITSVAPLLNPFlYTLRNQQWQPFKDMXnOXLNL (SEQ ED NO: 491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATCCTTCTGGGTCTAACAGATGTCCCTGAAC 
TCCAGGTGGCAGTTTTCACCTTTCTTTTCCTrGCGTATTTACT 
ACTATCCTCATCCTCACCTTGCTGGACTCCCACCTTCAGACTCCCATGTATTTCT 
5 GAACTTCTCCTTCTTGGAAATTTCCTTCACAAACATCTTCATTC^ 
TCACAACAGGGAACAAGAGTATCAGCTITGCTGGCTGCT^ 
GTTCCTTGGGGCTACAGAGTTTTACCTTCTGGCTGCCATGTCCT 

ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCTTGGCTGGGTGGGCTAATGGCTATTATACCAACAATCACCCT 

10 GGACTTTTGTGCATCCAACAGACTGAATCATTACTTCTGTGACTATGAGCCTCTrCTGGAA 
CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGTCTTTCTTGTGGCATCTGTGACCC 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACTATTCT 
CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCCCACATGATTGTCAT 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCT 

1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACTTCAGTTGCTCCTT^ 

TTACACCCTAAGGAACCAACAGGTAAAACAACCCTTCAAGGATATGGTCAAAAAGCTTCT 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 
20 MEGKNQTAPSEFIILGFDHLNEL^ 

ALIDICYTTTN\n?QMMVHLLSEKKIIS 

YSFIMNKALCSWLAASCWTCGFLNSVLHT\n^TFHLPFCGNNQINY^ 
LALLSIGILISWTPFLCIILSYLYnSTlLRIRSSEGRHKAFSTCASH^ 

LEKDRLISVLYSWTPMLNPVIYTLRNKDIKEAVKAJGRK (SEQ ID NO: 493) 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCA 

ATGAATTGCAGTATTTACrCTTCACCATCTTCTTTCTGACCTACATATGCACTTTAGGAG^ 
AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTATTATTT 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACTACTAATGTCCCCCAGATGATG 

30 GTGCATCTTCTGTCAGAGAAGAAAATCATTTCCTATGGAGGCTGTGTGACCCAGCTCTTTG 
CATTCATTTTCTTTGTTGGCTCAGAGTGTCTCCTCCTGGCAGCAATGGCATATGATCGATAT 
ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCTGTGCAGCTGGT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCTGACCTT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTrCTGTGACATACCT 

35 TCATCTTGTCTTGTGGTGATACTTCCCTCAATGAACT 
ATAAGCTGGACTCCTTTCCTGTGCATCATC^ 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCTTTTCCACCTGTGCCTCCCACCTGCTC 
ATTGTTATTCTCTATTATGGCAGTGCTATCTTCACGTATGTGAGGCCCATCTCATCTrACT 
TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MARKDMAHINCTQATEFILVGLTDHQELKMPL^ 
45 YFFL^NLAFVDFCTSSVITPKMLGNFLYKQNVISFDACATQ 
VAICOTLLYMVVMTPGICI^^ 

TCSDTRFKQLWIFACAGIMFISSLLrvrFVSYMFnSAILRMHSAEGRQKAFST 
TLffMYLQPSSSHAIJDTDKMAS (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTTTGTGCTATTCTTATCCATCT 
TTCACAGTGGTAGGCAACTTGGGTTT^^ 
CACCAATGTACTTCTTTCTTAGCAACCT^ 
55 ACACCCAAAATGCTTGGGAATTTCTTGTACAAACAAA 
CTACTCAACTGGGCTGCTTTCTCACCTT^^ 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTCCTAATGGCACTATTTCAC 
ACCATCCTCACCTTCCGCCTCTCCTATTGCCACTCCAACATTGTCAACCATTTCTATTGTGA 
TGACATGCCTCTCCTCAGGCTAAC^ 
5 GCCTGTGCTGGTATCATGTTCATTTCCTCCCTTCTGATTGTCTTTGTCTC 

ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGK:TTTCTCGACGTGTG 
GCTCTCACATGCTGGCAGTCACCATATTCTATGGGACCCTCATTTTTATGTACTTACAGCCT 
AGCTCTAGCCATGCCCTGGACACAGACAAGATGGCCTCTGTCTTCTACACAGTGATCATTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTGAAGA 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ED NO: 496) 



AOLFR171C sequences: 
MAEVNIIYVTWILKGITNRPEL^ 
AFVDLCYSSAITPKMMVNFVYERNTIPFHACATQ 
15 HYSTLMSRRVCIQLVAVPYIYSFLVALFHTVOT 

EILIFAFAGFDMISSSSIVLTSYIFIIAAILRIRSTQGQHKAISTCGSHMVTV 

NHSLDTDKMASVFYTVVIPMLNPL^ 

ID NO: 497) 

20 ATGGCTGAAGTTAATATCATTTATGTCACTGTATTCATTCTGAAAGGAATTACCAACCG^ 
CAGAGCTTCAGGCCCCGTGCTTTGGGGTGTTTTTAGTTATCTATCTGGTCACAGTGCT 
CAATCTTGGGTTGATTACTITAATCA^ 

TCCTCAGCCACCTGGCCTTTGTTGACCTTTGTTACTCCTCTGCTATTACACCG 
GTGAATTTTGTTGTGGAACGCAACACCATTC 

25 GTTTTCTCACCTTCATGATCACT^ 

GTCGCCATCTGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCTGCATTCAAC 
TGGTGGCAGTTCCATATATATACAGCTTCCTGGTTGCCCTCTTCCACACCGTTATCACTTTC 
CGTCTGACTTACTGTGGCCCAAACTTAATTAACCATTTCTATTGTGATGACCTCCCCT^ 
AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATTTGCCTTTGCTOT 

30 GATATGATCTCTTCCTCTTCCATTGTCCTCACCTCCTACATCTTTATTATTGCCGCTATCCTA 
AGGATCCGCTCTACTCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 
CTGTCACTATTTTCTATGGCACACTGATCTTTATGTACCTACAGCCCAAATCAAAT 
TTGGACACAGACAAGATGGCTTCTGTATTTTACACAGTGGTGATCCCCATGTTAAACCCCC 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCCTTGGATAAAG 

35 GTTGTGAAAACTTACAGATATTAACATTTTTAAAAATAAGAAAACTTTATTAA (SEQ ID NO: 
498) 



AOLFR225B sequences: 

mknrtmfgefillgltnqpelqvmfflflfltymls^ 
40 leisetsifiprfltsmttgnkvisfagcltqyffaiflgatefyllasmsydryv 
mssrvciqlvfcswlggflailppiilmtqvdfcvsnilnhyycdygplvelacsdts 
llawtlmvtlvlvtlsytynrtilripsaqqrtkafstcsshmvislsy 
ggafnkgiavlitsvtpllnpfrytli^ (seq id no: 499) 

45 atgaaaaacagaaccatgtttggtgagtttattct^ 
tccaagtgatgatattcatctttctgttcctc 

actattatcaccctcaccttactagacccccacctccagacccccatgtatttcttcctccg 

gaatttctccttcttagaaatttccttcacatccatttt^ 

tgacaacaggaaataaagttatcagcnttgctggctgcx^ 
50 atttcttggagctaccgagttttacctcctggcctccatgtcttatgatcgttatgtggcca 

tctgcaaacccttgcattacctgactattatgagcagcagagtctgcatacaactagtgtt 

ctgctcctggttggggggattcct^^ 

gatttctgtgtctccaacattctgaatcactattactgtgactatg 

tgcctgctcagacacaagcctcitagaactgatggtcatcctcttggccgttgtgact 
55 atggttactctggtgctggtgacactttcttacacatacattatcaggactattctgagga 

tcccttctgcccagcaaaggacaaaggccttttccacttgttcctcccacatgattgtcatc 
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TCCCTCTCITATGGCAGCTGCATGTTTATGTA 
CTTTCAACAAAGGAATAGCTGTACTCATTACTTCGGTTACTCC 

TATACTTTAAGAAATCAGCAAGTGAAACAAGCTTTCAAGGACTCAGTCAAAAAGATTGTG 
AAACTTTAA (SEQ ID NO: 500) 



AOLFR274B sequences: 

MEFVFLAYPSCPEIini^FLGVSLVYGLnTGMLIWSIHTETCLCT 
VVPHEAKrLQSEKTITLLGCATQMAFFIALGSADCFLLAAM^ 
CVHLWASVISGLFLSIXJLVAFIFSLPFCQAQGre 
AIAWFFLITTSYTFIVAALLKIHSAAGRHRAFSTCSSHLTVVL^ 
DRFISLVYTLGTPLLNPLIYALRNSEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCCCTGCTGCCCAGAACTGCATATTCTGTCOT 

GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATTCAC 

ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCTGGGATTGA 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 

CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTTTCTTCATTGCACTGGGCAGTGCTGAT 

TGCITCCTCTTGGCTGCCATGGCCTATGACCGCTATGTGGCCATT^ 

CCCTCTCCTCATGACATTGACTCTTTGTGTCCACTTGGTTGTGGCATCAGTCATCAGTGGTC 
TGTTCCTGTCCTTACAACTGGTGGCCTTCATCnTCTCTCTGCCATTCT 

ATTGAGCACTTCTTTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCTCAGAGTCACAT 

TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTCTTCCTCATC 

ACCACCTCCTACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACTCGGCTGCTGGCCGCC 

ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTGGTGCTGCTGCAGTATGGCTGCTGT 

GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGTTCATCTCAC 

TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCT 

GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 

(SEQ ID NO: 502) 



AOLFR276B sequences: 

MGGFGTMSSTTSFTLTGFPEMKGLEHWLAALLLLLYAISFLGMLILFnKEEQSLHQ 

LFSVNDLGVSFSTLPTVLAAVCFHAPETTFDACLAQMFFIHFSSWTEFGI^ 

LRYATVLTOVRVAHNGISrVIRSF 

TINSMYGIJFIVISAFGVDSLLILLSYVLILHSVLAIASRGERLKTLNTC^ 
MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCTTTGGGACTAACATCTCAAGTACTACCAGCTTCACTCTAACAGGCT^ 
AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCTGCTGCTTTATGCT 
CCTGGGCAACATCCTCATCCTCTTTATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 
TACTACTTCCTGTCTCTTTTTTCTG 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCTGCCT 

TGTTCTTCATCCACTTTTCCTCCTGGACAGAGTTTGGCATCCTACTGGCCATGAGTT^ 

CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 

CCCACAATGGCATATCCATTGTCATCCGCAGCTTCTGCATGGTATTCCCACTTCCCTTCCTC 

CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTACTGGCCCATTCCTACTGTCTGCATG 

CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 

TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCTATGTC^ 

ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 

ACATATCTATGCAGTGCTGATCTTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCTTTGTACCTCCAATGCTCT 

ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

MDWENCSSLTDFFLLGITNNPEMKVTLFAWIAVYHNFSA^ 

HLSFCDLCYSTATGPKMLWLLAKmS 

LLYTVNMSSRVCYTXLTGVY^ 
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NELVLFTWGFIELSTISGWISYCYnLSVLEffiSAE 

SSSYSLDQDKMTSLFYTLVWMLNPLIYSLRNKDVKEAIJK^ (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAACTGATTTTTTTCT^ 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCT 

ATCTTGGAATGATAGTTTTAATCAGAATGGATTACCAACT^ 
CCTCAGTCATCTGTCTTTCTGTGATC^ 

TAGATCTACITGCCAAGAACAAGTCAATACCCTTCTATGGCTGTGCTC^ 
CTTCTGTATCTTTGCAGATTCTGAGTGTCTACTGCTGTCAGTGATGGCCTTTGATCG 

10 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCTACT 
CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATGCTTTGATACATATGACACTGGCCTT^ 
CGCCTATGCTTCTGTGGGTCTAATGAGATTAATCATTTCTTCTGTGATATCCCT 
ATTACTCTCTCGCTCAGATACACAGGTCAATGAGTTAGTGTTATTCACCGTCTTTGGTTTTA 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCTTATTGTTATATCATCCTATCAGT 

1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAAGCTCTCTCTACATGCACTTCCCACTrATCT 
CGGTTGCAATTTTCCAGGGAACTCTGCTCTTTATGTATTTCCGGCCAAGTTCTTCC 
CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCTTGTGGTTCCCATGTTGAACCCCCT 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAAAATAAAAT 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 
MEVKNCCMVTEFILLGIPHTEGLEM 

NLSVFDMGFSSVTCPKMLLYLMGLSRLISYKDCVCQLFFFHFLGSIECFLFTVM 
PLRYTVIMNPRICVALAVGTWLLGCIHSSILTSL 
25 AQRVSFTNVGLISLVCFLLDXSYTRITISrLSIRTTEGRRRA^ 

PNPMLGTVVQILMNLVGPMLNPLIYTLRNKEVK.TALKTILI^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCTTGCCCTTCTATGCC 
3 0 AAATGTGTCTATCCTTGTTGCTGTTATGTCTTCTGCTCGCCTTCACACACCT 
TCCTGGGAAACTTGTCTGTGTTTGACA^ 

GCTCTACCrTTATGGGGCTGAGCCGACTCATCTCCTACAAAGAGTGTGTCTGCCAGCTTTTCT 
TCITCCATTTCCTCGGGAGCATTGAGTGCTTCTTGTTTACGGTGAT 

ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 
3 5 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCATTCCAGTATCTTGACCTCCCTCACCTrC 
ACCTTGCCATACTGTGGTCCCAATGAAGTGGATCACTTCTTCTGTGACATTCCAGCACTGTT 
GCCCTTGGCCTGTGCTGACACATCCTTAGCCCAGAGGGTGAGCTTCACCAACGTTGGCCTC 
ATATCTCTTGTCTGCITrCTGCTAATTCT 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCTrCTCCACCTGCAGTGCTCACCTCATT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAACCCTTTGAT 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 



45 AOLFR324B sequences: 

MPIANDTQFHTSSFLLLGIPGLEDVfflW 
MLDSIDLSLSTATIPKMLGIFWFNIKEISFGGYLSQMFFIHFF 
WYTMILTSKIISLIAGIAVLRSLYMW 
FGLGSISLLLLDVLLnLSHHOLYAW 
50 DIPQYIHIFIANLYWWPTLNPVIYGWTKHIM (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTTCTTCATTCCTACTGCTGGGTATCCCAGG 
GCTAGAAGATGTGCACATCTGGATTGGATTCO^^ 
TGGGAAATGCTGCTATCTTCTTTGTGATCCAAACTGAGCAGAGTCTCCATG 
55 CTACTGCCTGGCCATGTTGGATTCGATTGACCTGAGCTTGTCTACGGCCACCATTCCCAAA 
ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCTACCTTTCTCAGA 
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TGTTCITCATCCATTTCTTCACT 

CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCA 
GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCTTGTACATGGTCATTCCACTGGTGT^ 
CCTCTTAAGGTTGCCCTTCTGTGGACATCGTATCATCCCTCATACTT 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTOT 
TTCTCTCTTGTTATTGGATGTGCTCCITATTATTCT 

CTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGTGGCTCTCACA^ 
GGTGTTATCTrAGCCTTTTCTACACCAGCATTTTTCTCTT^ 
GATATTCCCCAATATATCCACATTTTCITGGCTAATCrATATGTC 
1 0 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCTGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALGNHSTITEFLLLGLSADPNIRALIJVLFLGIYLLTIMENLM 
1 5 LSFVDLCFSSVT\fl?KMLENLLSQRKTISVEGCL^ 

LLYGQIMGKQLYMHLWGSWGLGFLDALINVLLAVmi^ 

SRSLIVLLCSTLLHGLGNFLLVFl^YTRnSTILSISSTSGRSKAFSTCSAHLTAVTLYYG^ 
MPNSGSPIELIFSVQYTWTPMLNSLIYSLKNKEVKVALKRTLEKYLQYT^ (SEQ ID NO: 511) 

20 ATGGCCTTGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCTGCTCTTTGTGCTGTTCCTGGGGATTTACCTCCTGACCATAATGGA 
AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCTTGTCTCCATAAGCCCATGTATT^ 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGCTTCTCTTCAGTC^ 

GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTCAGGTCTTCT 
25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCTTCTCTCAGGGATGGCCTATGACCGCCA 
TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACTCATCAATGTCCTCCTAGCTG 
TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTCCCTCTGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCTCTGCTCCACTCTCC 
3 0 TACATGGGCTGGGAAACTTCCTITrGGTCTrCTTATCCTACACCCGTATAATCT 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCTTCTCCACCTGCTCTGCCCACCTCA 
CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACTCAGGTTC 
CCCCATAGAGTTGATCnTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAATTCCCT 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCT^ 
35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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Claims : 

1 . A method for representing sensory perception of one or more odorants 
comprising: 

5 (a) providing a representative class of n olfactory receptors or ligand- 

binding domains thereof; 

(b) measuring values Xi to X n representative of at least one activity of the 
one or more odorants selected from the group consisting of binding of the one 
or more odorants to the ligand-binding domain of at least one of the n 

1 0 olfactory receptors, activating at least one of the n olfactory receptors with the 

one or more odorants, and blocking at least one of the n olfactory receptors 
with the one or more odorants; and 

(c) generating a representation of sensory perception from the values Xi to 
X n ; 

15 wherein at least one of the n olfactory receptors has an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 
NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 

20 NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ H> NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 

25 NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 

30 SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
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SEQ ID NO: 171, SEQ ID NO: 173, SEQ ED NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
5 SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1 , SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ED NO: 229, SEQ ID NO: 231, SEQ ID 
NO: 233, SEQ ED NO: 235, SEQ ID NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ID 

10 NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ED NO: 257, SEQ ID NO: 259, 
SEQ ED NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ID NO: 267, SEQ ID 
NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ED NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 

15 SEQ ID NO: 297, SEQ ID NO: 299, SEQ ED NO: 301 , SEQ ED NO: 303, SEQ ED 
NO: 305, SEQ ED NO: 307, SEQ ED NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ED 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ED NO: 337, SEQ ID NO: 339, SEQ ID 

20 NO: 341 , SEQ ID NO: 343, SEQ ID NO: 345, SEQ ED NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ED NO: 361, SEQ ID NO: 363, SEQ ED NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ID 
NO: 377, SEQ ED NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 

25 SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ED NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ID NO: 403, 
SEQ ID NO: 405, SEQ ID NO: 407, SEQ ED NO: 409, SEQ ID NO: 41 1, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ED NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 

30 NO: 431, SEQ ED NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ED NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
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NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, 
SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
5 NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 



2. The method of Claim 1 , wherein at least one of the olfactory receptors 
specifically recognizes the odorant, and there are between 5 and 350 of the n olfactory 
10 receptors selected from the listed amino acid sequences. 



3. The method of Claim 1, wherein at least two different activities are measured 
to provide the values Xi to X n . 



15 4. The method of Claim 1 , wherein each odorant receptor is expressed in cells, 
and the cells expressing each odorant receptor are located at an identifiable position. 

5. The method of Claim 1, wherein at least one olfactory receptor is soluble, and 
binding of odorant to a ligand-binding domain of the soluble olfactory receptor is 

20 measured in solution. 

6. The method of Claim 1, wherein at least one olfactory receptor is in solid state, 
and binding of odorant to a ligand-binding domain of the solid-state olfactory receptor 
is measured on a substrate. 



25 



7. The method of Claim 1 , wherein the value measured for binding is above a 
preset limit for specific binding to olfactory receptors. 



8. The method of Claim 1 , wherein the value measured for activating an olfactory 
30 receptor is derived from a signal selected from the group consisting of intracellular 
Ca 2+ , cAMP, cGMP and IP3. 
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9. The method of Claim 1, wherein the value measured for activating an olfactory 
receptor is above a preset limit for specific activation. 

1 0. The method of Claim 1 , wherein the value measured for blocking an olfactory 
5 receptor is at least a reduction in binding of the odorant or activation by the odorant. 

1 1 . The method of Claim 1 , wherein the representation of sensory perception is 
generated with a neural network. 

10 12. A biosensor comprised of the n ligand-binding domains or olfactory receptors 
of Claim 1. 



13. A method for producing a database of odorant representations comprising: 
(a) providing one or more known odorants and 
15 (b) generating a representation of the one or more known odorants in 

accordance with the method of Claim 1 to produce the database. 



14. A database produced by Claim 13. 



20 15. A method of identifying an unknown odorant comprising: 

(a) measuring values Xi to X n representative of at least one activity 
selected from the group consisting of binding the unknown odorant to a 
ligand-binding domain of at least one of n olfactory receptors, activating at 
least one of n olfactory receptors with the unknown odorant, and blocking at 

25 least one of n olfactory receptors with the unknown odorant; 

(b) generating a representation of the unknown odorant from the values Xi 
to X n ; and 

(c) comparing the unknown odorant' s representation to the database of 
Claim 14 to identify the known odorant which is most similar in 

3 0 representation. 

16. A method of producing an artificial odorant comprising: 
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(a) measuring values X! to X n representative of at least one activity 
selected from the group consisting of binding a desirable odorant to a ligand- 
binding domain of at least one of n olfactory receptors, activating at least one 
of n olfactory receptors with a desirable odorant, and blocking at least one of n 

5 olfactory receptors with a desirable odorant; 

(b) generating a representation of the desirable odorant from the values Xi 
toX n ; 

(c) decomposing the desirable odorant's representation into 
representations of known odorants from the database of Claim 14 or 

10 superposing known odorants' representations from the database to reproduce 

the desirable odorant; and 

(d) formulating the known odorants to reproduce sensory perception of the 
desirable odorant and thereby produce the artificial odorant. 

15 17. An artificial odorant produced by Claim 1 6. 

18. A method of identifying a primary odorant related to sensory perception 
comprising: 

(a) providing a representative class of n olfactory receptors or ligand- 
20 binding domains thereof, 

(b) measuring at least one activity of a odorant selected from the group 
consisting of binding of the candidate odorant to the ligand-binding domain of 
at least one of the n olfactory receptors and activating with the candidate 
odorant at least one of the n olfactory receptors, and 

25 (c) identifying the candidate odorant as a primary odorant if only one or 

less than 10% of the representative class of n olfactory receptors is bound or 
activated; 

wherein at least one of the n olfactory receptors has an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 
30 NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
. NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
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NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ED NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
5 NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 1 17, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 

10 SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ TD 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 

15 NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 

20 SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 

25 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 

30 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
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SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
5 SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 
SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 

10 NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 

15 SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, 
SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 

20 

19. A primary odorant identified by Claim 18. 

20. A method of identifying a compound which blocks activation by a odorant of 
at least one olfactory receptor comprising: 

25 (a) producing a structurally-related candidate compound from a ligand of 

the at least one olfactory receptor, 

(b) measuring activation by the odorant of the at least one olfactory 
receptor with the candidate compound, and 

(c) identifying the candidate compound as a compound which blocks 
30 activation if activation of the at least one olfactory receptor is reduced or 

inhibited; 

wherein at least one of the olfactory receptors has an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 
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NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
5 NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 

10 NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 

15 NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 

20 SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 

25 NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 

30 SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
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SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
5 SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ED NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 

10 NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 
SEQ ID NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ID NO: 41 1, SEQ ED 
NO: 413, SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, 
SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ID 
NO: 431, SEQ ID NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, 

1 5 SEQ ED NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, 
SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ID 
NO: 467, SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, 
SEQ ID NO: 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ED NO: 483, SEQ ED 

20 NO: 485, SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, 
SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED 
NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 
511. 

25 21 . The method of Claim 20, wherein the ligand is a primary odorant. 

22. A compound which blocks activation of an olfactory receptor identified by 
Claim 20. 
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